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CULTIVATION OF TIMBER AND THE PRESERVATION OF 
FORESTS. 
MARCH 17, 1874.-Recommitted to the Committee on the Public Lands and ordered to 
be printed. 
·Mr. DUNNELL, from the Uommittee on the Public Lands, submitted the 
following 
REPORT: 
[To accompany bill H. R. 2497.] 
The C01nmittee on the Public Lands, to whom was referred the special message 
of the President of the United States communicatinginforrnation in relation 
to the cultivation of timber ancl the preservation of forrests, together with 
a com'munication frorn the Cornmi>Jsioner of the General Land- Office upon 
the same subject, would respectfully report: 
That they have given their attention to the subject, and learn that 
the memorial above referred to was prepared by a committee appoiuteu 
by the American Association for the .Advancement of Science, as the 
result of a discussion induced by a communication read before them at 
their annual session in Portland, "Me., on the 21st day of August, 1873, 
"On the duts of governments in the preservation of forests." 
A subject indorsed by an association embracing within its member-
ship the highest scientific talent of the country commends itself to our 
notice as wortlly of attention. More especially is this notice une, when 
their action takes the form of a recommendation to OongTess upon a 
subject alleged to involve the duty of the Government upon questions 
that vitally afl'ect the interests of the whole country, and especially 
those of agriculture, manufactures, and commerce. When it is furtht'r 
affirmed that, without timely provision by law, these great agencies of 
ciYilization and elements of wealth will, in the near future, be materially 
impaired, we cannot hesitate to give these recommendations a most care-
ful examination, to the end that, if well founded, the measures best 
calculated for aYerting these injul'ies may be devised; and the remedies 
most effectu.1lly applied. 
After as full an inYestigation of this question as present opportunities 
allow, we are convinced that the statements of the memorial are essen-
tially true, and that it is the duty of the Government to take immediate 
measures for ascertaining the condition and prospects of our timber-sup-
ply, to the end that the future wants of the country with regard to these 
great intere.'Sts, both in their scientific and practical relations, should be 
thoroughly investigated anu made widely known. 
In European countries, large forests are owned and managed by gov-
ernments, and elaborate systems of culture have been devised. With 
us, the greater part of the lands in the older States have already passed 
into the bands of private owners, and much that remains in the np,wer 
States and in .the Territories is without timber. The operations of plant-
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ing and management must, therefore, be left to private enterprise. We 
do not now recommend the undertaking of this industry by the Govern-
ment, nor can we foresee that such a measure could ever in future be 
attempted beyond the reservation of such valuable timber-tracts as re-
main in our public domains, and that may seem to require preservation 
against inj nry or depredation. 
But, in the great questions of forest-economy which we see arising, and 
concerning which our people have everything to learn, we realize the 
need of every aid to practical success· that the experience of older nations 
in Europe has wrought out, and all the benefits that science can confer, 
in rendering success in forest-culture and tim ber·economies certain and 
complete. 
Tllere is no way in which thiR can so effectually be done, as by the . 
employment of a man thoroughly competent for the duty, who might 
be able to bring to his subject the fruits of ripe experience in ~tatisti­
cal inquiries and scientific labor, and collect, classify, condense, and 
make available whatever knowledge there may be found appertaining 
to the general object. And being deeply impressed with the great im-
portance to the whole country of such a measure of economy and util-
ity, antl of the necessity for early action, your committee recommend 
the accompanying bill, H. R. No. 2497, "A bill for the appointment of 
a commission to inquire into the destruction of forests, and into the 
measures necessary for the preservation of timber." 
We also adopt and make a part of this report the letter of Dr. 
Franklin B. Hough, chairman of committee of American Association for 
the Advancement of Science, upon the subject of forestry, and his very 
able and scientific analysis of the subject of forestry, made an appendix 
hereto. 
MARK H. DUNNELL, 
WM. A. PHILLIPS, 
W. S. HERNDON, 
Subcommittee. 
A BILL for the appointment of a commission for inquiry into the destruction of 
forasts and into the llleasures necessary for the preservation of timber. 
Whereas it is asserted that the supply of timber within the United 
States is rapidly diminishing, and that great public injury must result 
from its continued waste, unless adequate means are taken for its pres-
ervation and production: Therefore, 
Be it enacted by the Senate and House of Representatives of the United 
States of Anwrica in Congress assembled, That t~he President be, and he 
is hereby, authorized and required to appoint, by and with the advice 
and consent of the Senate, a man of approved scientific attainments, 
who is practically well acquainteu with methods of statistical inquiry, 
and who has evinced an intimate acquaintance with questions relating 
to the national wants in regard to timber, and with the measures that 
may be best calculated to meet these wants, as they arise, to be Com-
missioner of Forestry. 
SEC. 2. That it shall be the duty of said Commissioner, under the 
direction of the Secretary of the Interior, to prosecute investigations 
and inquiries, with the view of ascertaining the annual amount of con-
sumption, importation, aud exportation of timber and other forest-
products, the probable supply for future wants, the means best adapted 
to their preservation and renewal, the influence of forests upon climate, 
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and the measures that have been successfully applied in foreign conn-
tries, or that may be ,Ieerned applicable in this country, for the preser-
vation and restoration or planting of forests, and to report upon the 
same to the Secretary of the Interior, to be by him transmitted to 
Congress. 
SEC. 3. That the heads of the Executive Departments be, and they 
are hereby, directed to cause to be re1Hlered all necessary and practica 1 
aid to tbe said Commissioner, by access to tbe public records and other-
wise, in the prosecution of the investigations aud inquiries aforesaid. 
· .Jlessage front the President of the United States, commttnicating infonna-
tion in relation to the cultivation of timber and the preservcttion of j'ot·-
ests.* 
EXECUTIVE MANSION, 
February 19, 187 4. 
To the Senate and House of Representatives : 
I have the honor to transmit lwrewith a memorial upon the cultiva-
tion of timber and the preservation of forests, and a draught of a joint 
resolution i)repared by tbe American Association for the Advancement of 
Science, together with a communication from the Commissioner of the 
General Land-Office upon the same subject. 
U.S. GRANT. 
DEP .ARTMENT OF THE INTERIOR, 
Washington, D. C., February 18, 1874. 
SIR: I have the honor to tramnnit herewith a memorial from the 
American Association for the Advancement of Science, upon the cul-
tivation of timber and the preservation of forests, together with a 
draught of a joint resolution prepared by the memorialists.t 
These papers were referred to the Commissioner of the General Land-
Office, and a copy of his report on the subject is herewith inclosed. 
Concurring in his views, I would repectfully suggest the propriety of 
laying the matter before Congress for their consideration. 
Very respectfully, 
The PRESIDENT. 
C. DELANO, 
Secretary. 
DEP ARTME:NT OF THE INTERIOR, 
GENEI{..AL LAND-OFFICE, 
Washington, D. 0., February 17, 1874. 
SIR: I have the honor to acknowledge the receipt, by reference, of a 
memorial from the American Association for the Advancement of 
Science, signed by Franklin B. Hough and George B. Emerson, on be-
half of the committee appointed by said association at a meeting held at 
Portland, Me., on tl;le 22d day of August, 1873, to memorialize Con-
gress with a view to elicit legislation upon the sul~ject of cultivation of 
timber and the preservation of forests. 
The Commissioner of the General Land-Office has from time to time, 
"Senate Ex. Doc. No. 28, 1st session 43d Congress. 
t ~ince changed to the form of a bill, and given on page 2. 
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in his annual reports, invited tbe attention of Congress to the subject of 
pre8en·atiou and growth of timber on the public domain as one of great 
practical importance to our people, and becoming every year of greater 
consequence on account of the increasing demand for its use, while ex-
haustion is going on, and no provision existing against waste or for a 
renewal of suvply. Great public injury must sooner or later result from 
this cause. 
"Besides the economical value,'' so say the memoria1i8ts, "of timber 
for construction, fuel, and the arts, which is obvious without sugg"'stiou, 
au<l rnu~t increase with the growth of the nation, there are questious 
of climate that appear to have a close relation to the presence or ab-
sence of woodland shade. The drying up of rivulets which feed our 
mill-streams and navigable rivers and supply our ca.nals, the failnre of 
the sources which supply our cities with pure water, and the growing 
tendency of :floods and drought, resulting from the unequal distribution 
of the rain-fall since the cuttiug off of our forests," &c.; for these and 
other potent reasons set forth in said nwmorial the Association for the 
Advancement of Science urge upon the Govemment the importance and 
necessity of taking timely action in providing against evils that must 
ine\·ita bly follow. 
Iu this conne ·tion a brief review of the legislation already had as 
reg·ar<ls tim uer may not ue out of place, its protection being an incident 
to tlte land-administration. 
In 1817 (Stat., vol. 3, p. 34: 7) Congress passed the first act for the pre-
servation of live-oak and red eedar for ua\·al purposes, with penalties 
for cnttiug and destro;ying trees, &c. 
In 1831 (Stat., vol. 4. p. 472) another act was passed to arrrest spolia-
tion. By judicial rulings aud departmental decisions these laws were 
co11strued to protect all the timber on the national domain. A system 
of agency was then established for "'protection of trees," but resulted 
iu no substantial a<lvantage. 
In 1855 the management o:· the timber interests was transferred to 
tlw General Land-Office, and the registers and receivers of the different 
la11d-districts were subsPquently charged, but witlwut compensation, 
with the duty of protecting our timber. (See circular of instructions 
h;sned by this Office December 24, 1855; copy here\Yitb.'!(') This was an 
illqlrovement upon the old system, but, Hotwithstan(ling all these pre-
cautions, it bas been found difficult, with all the iustrumentalitie:-; at 
band, to effectually correct the evil. The means are not adequate to 
1ully suppress and put an eud to the depredations and waste constantly 
committed, a11d I recognize the necessity of in ,·oking legislation author-
izing the appointment of a "commi.ssiouer of forestry," as suggested in 
tlle joint resolution submitted by the aforesaid committee for ;your con-
sideration. 
The act of 1873, (Stat. 17, p. 607,) the last legislation relative to our 
tilll ber interests, merely protects individuals in their right to a quarter-
section of land who shall plant, protect, and keep in healthy condition 
for a period uf ten years, &c. 
While this may serve to encourage the growth of t.imber on western 
prairies, some legislation appears to be indispensably necessary to pre-
vent its wanton destruction where it now existR, and to secure a renewal 
tlwreof as it may be taken for use. I therefore heartily concur in tiJe plan 
suggested for securing the necessary information as a basis for further 
-* rhis c\rcular is given in a note on page 38 of this report. 
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aufl more adequate legislation, not only to produce but to encourage 
rbe growth of timber in all sections of our country. 
The memorial and joint resolution are herewith respectfully retnrneu. 
With respect, your obedient servant, . 
vVILLIS DRUMl\lOND, 
Commissioner. 
Hon. C. DELANO, 
Secretary of the Interior. 
2lfemorial from the American Associa.tion for the Advancement of Science 
'ttpon the cultivation of timber and the preservat-ion of forests. 
At the meeting of the Association for the Advancement of Science, 
held at Portland, Me., on the 22d day of Augnst, 1873, the following 
resolution was passed : 
Resolved, That a committee be appointed by this association to memo 
rialize Congress and the several 8tate legislatures on the importance 
of promoting the culti\Tation of timber and the preservation of forests, 
and to recommend such legislation as may be deemed proper for secur-
ing these objects. Also that this committee be instructed to co-operate 
with national associations for a similar objrct. 
The committee appointed consists of Franklin B. Hough, Lowville, 
N. Y.; George B. Emerson, Boston, Mass.; Prof. Asa Gray, Harvard 
Univerity, Cambridge, Mass.; Prof. J. D. Whitney, State Geologist 
California, Cambridge, Mass.; Prof. J. S. Newberry, School of Mines, 
New York City; Ron. Lewis H. Morgan, Rochester, N. Y.; Col. Charles 
Whittlesey, Cleveland, Ohio; Prof. 'Villiam H. Brewer, Yale Coll<,ge, 
New Haven, Conn.; :md Prof. E. W. Hilgard, University of Michigan, 
Ann Arbor, Mich. 
Under this appointment consultation bas been bafl among members 
of this committee, who have requested the undersigned, on their behalf, 
to represent as follows: 
Tllat the preserv-ation and growth of tim heris a sul~jectof great practical 
importance to the people of the United States, and is beeoming (-wery 
year of more and more consequence, from the increasing demand for its 
use; a11d that while this rapid exhaustion is taking place there is no 
effectual provision against waste or the renewal of supply. 
We apprehend that the time is not distant when great public injury 
must result from this cause, and we deem it to be our dut.y to urge npon 
the Government the importance of taking timely action in providing 
againet the evils that must otherwise follow. 
Besides the economical value of timber for construction, fnel, and the 
arts, which is obvious without suggestion, and must increase with the 
growth of the nation, there are questions of climate that appear to have 
a close relation to the presence or absence of woodlanfl shade. The 
drying up of rivulets which feed our mill-streams and navigable rivers 
and supply our canals, the failure of the sources which suppl,y onr cities 
with pure water, and the growing tendency to floods and drought, re-
sulting from the uneq.ual di~tribution of the rain-falls since the cntting 
off of our forests, are subjects of common observation. 
In European countries, especially in Italy, Germany, Austria, and 
France, where the injuries resulting from the cutting off' of timber have 
long since been realized, the attention of governments has been tumed 
to this subject by the necessities of the case, and con~errative measures 
have in many instances been succe~sfnlly applied, so that a supply of 
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timber has been obtained by cultivation, and other benefits resulting 
from this measure have been realized. 
Special schools of forestr,y have been established under the auspices 
of government, and the practical applications of science in the selection 
of soil and conditions faYorable for particular ~pecie~, and in the plant-
ing, care, and remo\al of timber, are taught and applied, with the Yiew 
of realizing the greatest benefits at the least expense. 
'!'here is great danger that, if uot provitled against, the fearful changes 
may happen to our largest riYers which have taken place on the Po and 
other large rivers of Italy, France, and Spain, caused h.v the destruction 
of the forests from which came their tributaries. These forests lmll 
retaiued the 'rater from the snows and rains of winter and spriup:~ and 
supplied it gradually during the summer. Since their destruction the 
rain falling iu the rainy season comes down almost at once, bringing 
with it earth aud stones, deluging the banks .of the larger streams, but 
leaving a very in~ufficieut proYision for entporation aud against the 
consequent drought of summer. 
Thus~ when the forests about the sources of our great rivers shall be 
cut away, the water from the meltiug snows and early rains will be 
liable to come down in vast floods, overflowing tbe banks and carrying· 
ruin and destruction iu their course, while the affluent streams in sum-
mer will diminish or disappear, to the great iujury of the country tlJrough 
wlJich they :f:IO\v. 
"\Ve deem it highly important that the true condition and wants of 
the couutry in this regard, and tlle injuries that may result from the 
destruction of the t~rests and the exhaustion of our supplies of timber, 
slJould he known in time to pro\'iue a remedy before the evil:::~ are severely 
felt. There are facts of tlle greatest importance in relation to the past 
and present <lestrnetion of forests, the pressing want of timber-trees in 
States withont natural forests, and the changes that have taken place, 
or are taking place, in consequence of the destruction of the forests, 
that should be carefully collected and be widely and familiarly known. 
A knowledge of these facts \voul<l be everywhere of great value. 
They should be gathered, arranged, and so widely publislled as to reach 
the intelligent iuhabitants of all the States. There is not a State or 
Territory without a direct interest in tlle subject. V\' e should know the 
experience of other countries, awl be able to apply whatever may be 
found therein suited to our soil and climate and consistent with the plan 
of our Government and the tbeory of our laws. 
Indi \'idual or associated effort, unless organized and <lirected by 
authority, could not be expected to couduct these inquiries, o.r make 
knO\\'Il the results witll that fullness which the investigation would 
require. We therefore recommend tuem as worthy of the attention of 
Cm1gress, as the immediate guardian of the Territories, and tbe proper 
source of power iu whatever concerns the interests of the whole 
conn try. 
\Ve would therefore respectfully request the passh;ge of a law creatiug 
a commission of forestry, to be appointed by the President and Senate, 
a11d that it sllould be required to ascertain, from the most effeetual au<l 
reliable means withiu its power, and to report to Cougress upon the fol-
lowing subjects: 
First. Upon the amount and distribution of woodlands in the United 
States, tlle rate of cousumption and waste, and the measures that siwuld 
be adopte<l to prodde against the future wauts of the country in the 
preservatio11 alHl plauting of timber. \Vith this there should .be au 
inquir.r concerniug the in1portation aud exportation of lumbc>r and other 
forest products. 
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Second. The influence of forests upon the climate, and especially as 
to what extent their presence or absence tends to affect the temperature, 
rain-fall, and other atmospheric conditions upon which agricultural suc-
cess depends. 
Third. A full statement of the methods practiced in Europe in rela-
tion to the planting and management of forests, and an account of the 
special schools of forestry that have been established in foreign coun-
tries. • 
Respectfully submitted. 
FRANKLIN B. HOUGH, 
GEO. B. EMERSON, 
On behalf of the Oomrn·ittee of the Arnerican 
Association for the Advancement of Science. 
vV ASHING'l'ON, D. C., February 6, 187 4. 
WASHINGTON, D. C., ~lllarch 10, 1874. 
SIR: The preceding memorial, having been transmitted to Congress 
by the President, upon the recommendation of the t::;ecretary of the 
Interior, aud in accordance with the wishes of the Commissioner of the 
General Land-Office, and having been referred in the House of Hepre-
sentatives to your committee for examination and report, I deem it 
proper to submit the following statements and views in support of the 
measures recommended in the memorial above ref~rred to. 
In so doing, while I would cheerfully award to my venerable all(l 
esteemed associate, whose name is appended with mine to that instru-
ment, tbe most ample credit for the active interest which from its ear-
liest inception he bas taken in this measure, and especially in the prepa-
ration of the memorial itself, I would be unwilling in his absence to 
compromise hi~ high reputation as an author and life-long studeut in 
forestry by any faults that may appear in the following pages, and will, 
therefore, assume them myself, unless the authority from whence de-
rived is expressly stated. In that ca:se, their insertion becomes but an 
error in judgment, and as such I would beg your favorable indulgeuce. 
Ver,y respectfully, your obedient sen'ant, 
FHANKLIN B. HOUGH, 
Chairman of Comrnittee of Arnerican Association for the 
Advancement of Science upon the subject of Forestry. 
The Bon. W .A.SHINGTON TOWNSEND·, 
Chairman House Comrnittee on Public Lands. 
OUR l<~ORMER AND PRESEN'l' TIMBER-SUPPLY. 
At the period of European discovery the r;.egion of country east of 
the Alleghany Mountains, and over a vast extent of country to the west 
of that range, was coYered with a dense forest. These woodlands were 
particularly heavy in the Northwestern States, in a large extent of the 
South, and especially so along the low lands adjoining the rivers. On 
the western coast the timber was, with· some noted exceptions, chiefly 
limited to the region between the Pacific aucl the Coast range, especially 
toward the north and adjommg British Columbia. These forests ap-
pear to have existed through a period extending indefinitely back into 
the past, altlwugh, from the indications seen in the mound regionl:3 of 
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the West the surface th.~y covered may have once been partia11ycleared; 
yet these irnprovementl.l had been so long abandoned that the mm;t 
massive timber grew upon these ruins, and the decaying trunks of 
others that had fallen from extreme age everywhere bore witness of their 
great antiquity. 
Other extensive regions were prairie, and had never within our knowl-
edge borne a forest; and others were what llave commonly been termed 
deserts, which name we now understand to apply to certain barren and 
alkaline regions, mostly destitute of vegetation, because wanting in 
water, and seldom Yisited by rains. In the State of Texas alone, it is 
represented that there is au area four times that of the State of Penn-
sylvania without a tree or a shrub. This treeless region extends north-
ward in a broad belt of vast extent, (with some notable exceptions,) 
nearly across our Territories, and westward to the Coast range of the 
Pacific States. It is believed that the soil throughout this region, as 
on the prairies, contains the mineral.elements requisite for highly suc-
cessful cultivation, and that water alone is wanted to develop these 
na.tural resources. 
Within the region formerly timbered the work of elearing began with 
the first settlement, and steadily went on as it extended. The pioneers, 
in their efforts to subdue the forests to make room for cultivation, sa"· 
in the excessive abundance around them little cam;e to apprehend a 
scarcity in the future, and an apparently inexhaustible suppl,y led to 
unlimited waste. This work of destruction, begun with necessity and 
continued wit bout reflection, bas gone o"t1 until in ever.f section of the 
country we begin to.see its injurious effects, and our fields over exten-
sive regions are left without a tree to shelter them from the sun and the 
winds. 
STA'l'ISTICS OF TIMBER-SUPPLY. 
An estimate has been made that the percentage of woodlands in the 
several countries mentioned in the following list is:* 
Per cent. 
In Norway......................... 66 
In Sweden···--·------ __ .... -----· 60 
In Russia, in Europe .....•..•. ---·- 40 
In Germany------ .. ·--· .... ····--- 2{H 
In Sardinia .............. ·-·-··-·-- 12t 
In Holland .•.... -----· _ .... _ ··---- 7.1 
In Spain .... ·----------·----··.... 5t 
Per cent. 
In United States .... _____ -·-··- .... 25 
In Belgium ...... _ ... _- ...... __ .. _ _ 1t3t 
In France ......................... 16! 
In Switzerland ........ _....... . . . . 15 
In Denmark._ .... __ - . .. - .. - .. - ... - 5t 
In Great Britain _ ................. _ 5 
In Portugal .................... ___ 4t 
From estimates, based upon the census of 1870, it is stated that the 
amount of woodland in the United States is about, 380,000,000 acres, the 
whole area improved and unimproved being 2,311,544,959 acres. The 
percentage by States and Territories is estimated as follows: t 
Per cent. Per cent. 
Ala.bama ·········--·-···--·-····-- 56.0 I Dela".'are ····----·········--····--· 28.0 Arkansas _. _ ........... _ ..•.. ___ . _. 51. 4 Florida_ ... __ ..... __ . __ . _ .. ___ ... _. 60. 0 
California._ .. _ ... _ ... _ ... _ -~ _ ... _ _ 4. 1 Georgia __ . _ ... _. _ .. _. ___ ...... _ .. _ 54. 6 
Connecticut ... _ .. ______ . _ ... _ ... _ 24. 4 Illinois .•.. _ ... _. ___ ... ____ ...... __ 19. 6 
""These percentages are given on the authority of Reotzscb, a German writer, except 
as to Russia, where lt is from an official statement, b,y P. N. \VerP-kha, in a recent pam-
phlet entitled, "Notice sur lts Forets et leurs Proclnits," (.St. Petersburg, 1873,) ancl as to 
the United States, in which it is from cen<:lus data and estimate. A later and very 
reliable authority, cited in the follovdng pages, gives the percentage of German for-
ests as 25.7. 
t Report of Commissioner of Agricultnre for 1872, p. 46. The census includetl 
only farm-lamls, leaving untouched the wild unoccupied regions of the old States and 
the lands owned by the Government in the new. As deduced from returns of improved 
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Per cent Per cent. 
Indiana ........................... 39.6 Pennsylvania ...................... 31.9 
Iowa .............................. 16.2 Rhode Island ...................... 33.7 
Kansas...... . . . . . . . . . . . . . . . . . . . . . . 11. 2 ~outh Carolina . . . . . . . . . . . . . . . . . . . 53. 2 
Kentucky ......................... 48.9 Tennessee...... .. . ... .. .... .. .... 55.0 
Louisiana ......................... 56. 9 Texas .. . . . . . . . . .. .. . . . . . . . . . . . . . . 41. 6 
Main~---··--··-·--······-···------ 38.1 Vermont-----·-----··-----------· 30.6 
Maryland ....................... __ 31.8 Virginia ........... -----.......... 45.7 
Mass:1cbusetts ..................... 25.8 West Virginia ... . . . . . .. . .. . .. . . . . 51. 1 
Michigan...... . . . . . . . . . . . . . . . . . . . . 40. 7 Wisconsin...... . . . . . . . . . . . . . . . . . . 29. 3 
Minnesota ........ · ................. 20.6 Alaska............ . . . . . . . . . . . . . . . 30.0 
Mississippi ........................ 60. 6 Arizona . . . . .. . . . . . . . . . . . . . . . . . . . . 5. 9 
Missouri .......................... 41. 3 Colorado . . . . . . . . . . . . . .. . . . . . . . . . . 9. 9 
Nebraska .......................... 10.2 Dakota........................... 3. 0 
Nevada . . . . . . . . . . .. . . .. . .. . . . . . . .. . 6. 4 Idaho .. .. . . . . . . . . . . . . . . .. .. . . . . . . 14. 9 
New Hampshire---------·--- · _____ 29,0 Indiana----·-----·----·---------- 7.9 
New Jersey.. . . . . . .. . . . . . . .. . .. . . . . 24. 0 Montana . . . . . . .. .. . . .. . . . . . . . . . . . 15. 9 
New York ......................... 25.5 New Mexico...................... 6. 0 
North Carolina .................... 60.6 Utah............................. 9. 9 
Ohio .............................. 31.7 Washington ...................... 33.1 
Oregon . .. .. . . . . . . . . .. . .. . . .. . . . . .. 31. 8 Wyoming .. . . . . . . .. .. .. .. . . . . . . . . 7. 9 
The States arranged in the order of relative abundance, according to 
the above estimate, would stand as follows: North Caro!ina and Missis-
sippi, (alike;) Florida, Louisiana, Alabama, Tennrssee, Georgia, South 
Carolina, Arkansas, West Virginia, Kentucky, Virginia, Texas, Mis-
sonri, Michigan, Indiana, Maine, Rhode Island, Penns.)lvania; Maryland 
and Oregon, (alike;) Ohio, Vermont, Wisconsin, New Hampshire, Dela-
ware, Massachusetts, New York, Connecticut, New Jersey, Minnesota, 
Illinois, Iowa, Kansa§l, Nebraska, Nevada, and California. 
The census reports statistics of timber -in forests with perhaps less 
accuracy than any of its other inquiries. Large tracts are owned by 
non-resifient proprietors, from whom the assistant marshals can obtain 
no data, and when returned as "unimproved" land, it is still very un-
certain as to how much it may be depended upon for timber-supply. 
OTHER ESTIMATES. 
A statement was made in a paper read during the last year before 
the National Board of Trade at Chicago, by one of the most expe-
rienced lumbermen of Canada,* to the effect that at present rates of ex-
haustion the timber-supply of Canada would not last more than ten or 
twelve years for the more important kinds. These assertions appear to 
have been made deliberately, and are accompanied by details showing 
an extensive acquaintance with the business of which he speaks. 
These statements are reviewed in an article published in the "Lum-
berman's Gazette,"t a journal devoted to the interests implied in its 
title, by a writer who is mentioned as ''a veteran lumberman and care-
ful observer,"+ in which he points out the errors of the above calcula. 
tions, and enters into details to show that our supplies, instead of faiL 
ing in ten years, will last for at least twenty. The aggregates are ex-
and unimproved lands in farms, the forest area is 39 per cent. The amount of wood 
land not included in the returns is estimated by the statistician of the Department-
of Agriculture from general information, and should therefore be received as only 
an approximation, but the best of the kind that we have. The rules upon which this 
estimate is made are stated in the report from which we quote, page 46. 
" Mr. James Little, of Montreal. The statement as to the place where this paper 
was read is from a newspaper authority, and is liable to error. 
t Published at Bay City, Michigan, December, 1873; vol. iii, No.6, p. 191. 
t Colonel Waite, well known as an intelligent judge of questions relating to the 
urn bering interests. 
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pressed in board-measure, and, if we understand him, chiefly or only 
relate to pine. 
Maine .........••.............................................•.. 
Nen' York ...................................................... . 
Pennsylvania ......•............................................. 
Michigan ................................................ . -...... . 
Minneota ...................................................... . 
Wisconsin ......................•................................ 
West Virginia ................................•.................. 
Virginia, (yellow pine) .......................................... . 
South Carolina .............................. : .................... . 
North Carolina ...................... ............................ . 
Florida ................ . ................... . .................... . 
Georgia ............................................. __ ........ __ .. 
Total in these States, east of Rocky Mountains ............. . 
Dominion forests ................................................ . 
Total, east of Rocky Mountains ..•.......................... 
West of Rocky Mountains .......... ......... .............. . 
1,500,000,000 
900,000,000 
7,000,000,000 
50,000,000,000 
18,000,000,000 
16,000,000,000 
7,000,000,000 
150,000,000 
90,000,000 
1,600,000,000 
1,700,000,000 
1,500,000,000 
105,440,000,000 
73,000,000,000 
178,440,000,000 
70,000,000,000 
Total, United States and Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . 248, 440, 000, 000 
We can, of course, assume no responsibility with reference to the cor-
rectnesR of these figures, or those in documents which follow. We give 
them as we find them, and the authority upon which they are founded:* 
*The statement of the writer first noticed (Mr. Little) goes into details as follows 
in speaking of the pine-crop : 
"These supplies are chiefly found in Maine, New York, Pennsylvania, Michigan, Min-
nesota, and Wisconsin. The supply in Maine is nearly gone, and the people are using 
spruce as small as six inches in diameter. Pennsylvania uses 500,000,000 feet of her 
diminishing stores every year, and her remaining stock will be gone in .tive years. 
Northern New York, which bas furnished 300,000,000 feet annually, is to be S'hnt. ont by 
the appropriation of the Brown tract for a public park. The draught upon Michigan 
last year was 2,910,000,000 feet. This year it reaches 2,000,000,000. He also avers that 
during the next twelve years, judging from the past, this country will require 
70,000,000:000 feet of lumber, and that we have not more than one-half of that amonnt 
remaining in the woods." 
The reviewer of Mr. Little's statements says: First in the cn.talogue, we go to Maine, 
as he has done, and are free to admit that she is shorn of nearly all her choice groves 
of pine. Yet five years hence will find her good for no mean sum of millions of that 
staple, still valuable, and many more of hemlock and other timbers. New York, long 
years ago supposed to have been entirely depleted, will also then pick up some stunted 
yet priceless millions. Pennsylvania will furnish a half billion of feet for jonl'teen 
years to come. Michigan, notwithstanding the huge drain from her of 2,910,000,000 for 
1872, and the 2,317,000,000, (or thereabouts,) for 1873, is yet competent to cast npon 
the market of the world 2,500,000,000 for another twenty years, with two-thinls of that 
sum of choice hemlock, if it be not destroyed b.v fire or ot.herwise depredated ruthlessly. 
Minnesota has proved, by her energy in furnishing 700,000,000 for H:l72 and 800,000,000 
for 1873, that she can "go" another 100,000,000, and make good that status fnll tzcenty 
years. Wisconsin, selling in 1872 600,000,000, and in 187:3 cutting nearly 700,000,000, 
can likewise "see" her 100,000,000 more and keep well up to that deal for twenty year~ 
also. West Virginia has by low estimate 7,000,000,000 feet of choice pine, and not less 
than half a billion of whitewood or poplar, equal in value to the pine, and the same 
amount of white-ash, still more valuable. Virginia proper counts 150,000,000 of yellow 
pine; South Carolina, 90,000,000; North Carolina, 1,600,000,000 yellow pine, and almost 
limitless swamps of cypress, ,iuniper, and other forest-trees, live-oak included. Florida, 
1,700,000,000, also yellow pine. Georgia, about 1,500,000,000, while Missouri, AlalJama, 
and Texas, are known to embrace much of forest-soil covered with a heavy growth of 
timber, amid which there is no mean sprinkling of pine, but with these forests my 
memoranda are of too superficial a character to base sound estimates upon, so I will 
cast them into the collection to make up for shrinkage. 
"All this aggregate grows on Uncle Sam's homestead farm, while his ont-lying do-
minions beyond the Rocky Mountains, within a belt of two hundred miles l>y several 
thousands, can show more feet of choice red-wood and pine, I am told, than any two 
of the best of our pine States dare boast of. And now a word for our neighbors of the 
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The "Evergreen and Forest. Tree Grower," a monthly, devoted to the 
consideration of the subjects em braced by its title, has a valuable 
article on the imminent need of action of the people in all partR of the 
country, especially in the East, to provide for the future by planting 
trees. From the article we take the following remarks : 
Having visited ~he centers of our lumbering trade, and carefully gathered statistics, 
we fine that, at the present rate of waste, seventeen years will complett· the destruc-
tion of our pineries. It is estimated that five years will suffice for the forests of 
Maine, once supposed to be exhaustless. Soon after our pine is gone our fine hard-
wood forests (which now· supply the immense manufactories, the agricultural enter-
prises, anu car-works) will be destroyed, and then the remaining timuer will suffer 
very sewre draughts. Thirty years will iuevitably see large tracts at the East de-
nuded of lumber, while beautiful groves, large enough for unilding and manufacturing, 
will adorn many portions of the \Vest. If properly cnlti Yated and tended, trees will 
grow to a good size in thirty years. There is a great difference uetween a natural and 
au artificial forest. Before us, as we write, is a section of'· a Scotch pine 18 inches 
througl1, and the tree was 35 feet high. Go into many of our well-kept artificial for-
ests, and you will often find that trees often make a diameter of one inc\1 a year, and 
a height of 2 feet; ann we have known white pines to grow even 3 and 4 feet a year. 
The soft woods often show a yearly circle of an inch in thickness, giving a diameter 
of two inches. (Lumberman's Gazette, May, 1873, ii, 11.) 
The "Jackson Pilot" (Mississippi) is quoted as saying, in reference to 
the immense drain made upon timber throughout the United States, 
and which is rapidly denuding the Northwest of her forests, and in re-
gard to the " inexhaustibility" of our timber, as follows : 
If the lumber-supply were drawn from Mississippi for the whole country for five 
consecutive months, it wonlu not leave a tree standing in the State. We have a plen-
tiful supply of fine timuet' on hand, but instead of being anxious to get rid of it we 
should rather prefer to hold on to it until prices should have ad vauced to double or quad-
ruple to w bat they are now-as surely they will. Every tree that can he converted into 
timber should be carefully preserved, and the sapling and undergrowth encoura,ged to 
develop into steady growth as rapidly as possible. It is no exaggeration to say that, 
in twenty years, if the consumption of lumber goes on at the present rate, every acre 
of well-timbered land in Mississippi will be worth $100 to its possessor. We repeat, 
therefore, that to take care of our timbered lands should ue to us a grand considera-
tion. Millions of feet of valuable lumber are annually lost to our State by the wanton 
or needless destruction of our trees. The noblest monarchs of the forest are felled 
without mercy, au<i, apparently, without object. Put an end to this at once. ~egard 
every tree as a piece of property that is daily increasing in value, as the forests in 
other sections are rapidly disappearing under the stroke of the woodman's ax. The 
''piney woods" of Mississippi will yet prove a mine of wealth, more valuaule than the 
gold-fields of California. Keep them free from the depredation of fires and coon-hunt-
ers. (Lmnbermau's Gazette, June, 1873, ii, 197.) 
We will add another opinion upon this question of supply and use of 
timber, which appears as an editorial article in the journal from which 
the foregoing has been quoted : 
The great forests of the Western States are fast disappearing; the most of those 
of the Middle and Eastern States went long ago. In the whole United States but one 
vast tract of timuer is left untouched. 'l'bat covers about one-half of ·washington 
Territory and one-third of Oregon. Here the yellow pine thrives in the greatest per-
fection, some of the trees reaching :300 feet in height. 
The demand for lumber increases in the United States at the rate of 25 per cent. 
per annum. The decrease of forests is at the rate of 7,000,000 acres annually. Pew 
people have any idea of the immem;e value of the wood which is used for purposes 
generally considered unimportant. The fences of the United States .are now valued at 
$1,800,000,000, and it costs, annually, $98,000,000 to keep them in repair. By far 
the greatest proportion of these are wood. The railroatls of the United States use 
150,000,000 of ties annually, costing from 50 to eo cents each, and these have to be re-
New Dominion, whose interminable forests are yet scarce opened~ many of them as yet 
inaccessible and certainly have had no adequate estimate of their timber or its value. 
I believe, however, that the enormous amonnt of 100,000,000,000 of feet would scarce 
cover the Hum total of the different species of pines, firs, and spruces embraceu within 
the Dominion forests." (Lumberman's Gazette, vol. iii, 191.) 
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newed once in every seven years. In 1871, 10,000 acres of forest were stripped of their 
timber to supply fuel for the single city of Chicago. In tv,·enty years scarcely any-
thing wm be left of the vast forests of vVisconsin, Michigan, and Minnesota, and too 
late our farmers ""Will see bow short-sighted they have been in not making provisions 
for supplying the great deman«l for lumber which this wide-spread destruction is cer-
tain to cause.-(Lumbermen's Gazette, August, 1873, iii, 37.) 
An article published in the ''American Agriculturist," New York, thus 
presents the subject of timber-waste: 
The annual products drawn by the people of the United States from the forest ex-
ceeds $1,000,000,000, or eight times the interest on the national debt. This being the 
case, the preservation of our forests is a matter of general interest and of national 
importance. 
To save our timber, we must not only cut no more than is necessary, but cnt it in a 
proper and economical manner. We must stop the merciless waste and primitive 
method of chopping with axes, and use saws, scientifically. The forests of Europe are 
protected by law, and the removal of their timber is carefully and economically per-
formed. 
Not to speak of the decrease of moisture and other climatic changes superincluced 
by removing trees, let us look at the matter of low aspect, and compute the profit aut! 
loss. 
Probably not less than 30,000,000 of the people of America are warmed by wood fnel, 
consuming more than 100,000,000 cords per annum, as any one knowing the prodigal 
use in our newer timbered districts will certify. If mills, railro:-tds, and steamboats con-
sume one third as much, reckoning the cost at $3 per cord, we have $tJOO,OOO,OOO annu-
ally for fuel alone. An equal consumption of timber for fencing, and a vast amount 
for wooden buildings of all kinds, give the enormous aggregate of $1,200,000,000 
annually, produced by our forests for consumption. 
When we consider the fencing and farm-buildings required by our more than four 
million fa~ms, if reckoned at $150 annually to each farm, making $600,000,000, aud when 
all the uses of wood are considered, few men who have traveled will deny that more 
than $1,000,000,000 in products is derived from our forests annually-five times the 
production of our pig-iron, twelve times our production of gold and silver, and fonr 
times our wheat crop. Indeed, few single interests exceed in value the enormous pro-
duction of our forests. 
Timber way be cut with saws. Some of the advantages of this over the wasteful 
and primitive ax, are:· First, the trees can be cut closer and with greater economy 
than by chopping, and, by the use of wedges, felled in any desirable direction. They 
can be cut with less labor, if the operator knows how, and uses the most improved 
saw. If the tree be designed for fuel, the saving of fuel by sawing it the length de-
sired on the~round in the forest is manifest. If for stove-wood, the blocks may be 
carted without splitting; and when thus sawed, trees that any chopper would leave to 
rot in the forest become mstantly available, for who does not know that a one-foot 
block may be split easier than one of four feet, besides the immense waste of chips a 
foot in width¥ From one-third to one-fourth of the trees in many forests are what 
woodmen regard as" culls" and tongh timber; this, added to the saving of the chips, 
makes fully one-third of the forests available for fnel that might otherwise be wasted 
and remain an obstruction and incumbrance. Those who, like the writer, are con-
versant with this matter, will appreciate this statement, made from actual experience. 
Saw-logs and dimension timber, fp,ncing, posts, &c., in the Northern States are now 
usua1ly sawed; but in a recent trip through all the Southern States, (except TexaH,) I 
noticed in mill and lumber yards the splintered ends of saw-logs cut with axt~s; in-
deed, this is the general method of country mills there, but improved methods will 
soon prevail everywhere in all wood-cutting. 
Now let us consider the time and labor saved by sawiug instead of chopping. To 
cut 100,000,000 cords of wood with the ax requires as many days' labor and as many 
dollars; if the use of band cross-cnt saws be substituted, ancl only one-ha1f the labor 
saved, the 50,000,000 now thrown away are gained, besides the immense waste of fuel, 
making in the two items of annual saving of an amount. eqna.l to t.he interest of the 
national debt.-(Quoted from the Lumbermen's Gazette, April, 1873, iii, 133.) 
.A.NOTIIER OPINION CONCERNING 'l'liE PINE-FORESTS OF l\UOIIIGAN. 
A writer to the Detroit Tribnne, quoted in t.be Saginaw Daily Enter-
prise of February 21, 1874, in speaking of an estimate printed in the 
journals of the day to the effect that the aggregate amount of stauding 
timber in ~iichigan was equal to 33,000,000,000 feet, board measure, says: 
Thirty-three thousand 1nillions of feet of tirnber sounds very large, and if standing in a 
body upon a strictly pine district would cover 3,300,000 acres. But it may be said 
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that these figures cannot be reliecl upon. It is true that the figures may be erroneous 
so far as relates to the act,ual ttmonut of pine now Atanlling in the forests of Michigan. 
The figures are based upon estimates which have 110 douht been carefully nuvle from 
the be::;t information at hand. The actual amount of pine-timber now growing in 
onr forests cannot be known without an actual and careful scaling of all the tirll bers. 
The pret!ent consumption of timber, and the couseqnent exhaustion and constant dim-
inution of the stock, however, can be and are known. And this reveals the true con-
dition of tl1e case. 
·whatever may be the amount of supply, there is au inexorable depletion which each 
year cxham;ts hundreds of thousands of acres of pine. Wilat of it? vVhy is there so 
much time expended in these calculations~ Why so mauy newspaper articles about 
the pine forests and tileir destruction f 
I would like to make a few snggestions upon this subject, and, in the first place, I 
will say that, while this peninsula was in a wilderness condition, with no higlnvays, 
no railroads communicating with the interior, the streams of this I::\ tate were tile chan-
nels of supply for lumber; and upon the lower 'vYat.ers of these streams the lumuering 
business was carried ou from small beginuings until it became the most important 
manufacturing interest in the State. The lumbermen were gradually extending their 
operations up these streams, securing the pine-timber at low raks, a.ncl endeavoring 
to keep a supply of low-priced lauds on the upper waters cf the streams, which they 
occupied, for future use, when the timber on the lower waters should be exha.nstecl. 
The selection of over 500,000 acres of laud by the Saint Maris Falls Ship-Canal Com-
pany i.u 185:~ was accompauied by the location of large t.racts of pine by individuals, 
and it is probaule that over a million of acres were selected in 18i"l3 and 1tl5'1. It was 
then supposed that the choice hmds of the State were nearly, if not quite, taken up. 
But this peninsula was a wilderness, and a large area of tbe pine was :;till lwhl by tile 
Goverument. 
Then followed the grants of land made by the Government to the railroads, covering 
over 1,000,000 acres. These grants covered only alternate odd s:~ctions, leaving ia tile 
l1ands of the Governmeut the even sections within the railroad limits. These land-grants 
were not appreciated by the parties who inaugurated the railroad enterprises, and the 
iuterest of these railroads did not extend beyond the few indivicluals who were inter-
ested in tbem. So t,here was little effort JUade to build the roads. The crisis of 1857 
intervening tended to destroy, fi.>r the time being, aU hope of securing the 11eccssary 
means to complete these roads. Lmubermeu in tbe mean time labored witl1 a depressed 
and disorganized market, and almost auy business was prefemble to that of lurubering. 
Dnring the years from 1857 to 186:3 the pine-lands and lumber interest were so depressed. 
that there was no incentive to iucreased opera,tions. The canal company'.,; ht.uds were 
sold at auction and distributed among the stockholders in 1863, at prices so low as to 
astonish every one who now looks at their catalogue of prices. From this date the 
iuterest in pine-lands began to increase a.nd price:; to advance, and individuals again 
became interested in securing such of the Government lands as contained iine-timber. 
The railroads were being constructed, aud this immense grant of lauds rmttle IJy the 
Goverument was fonnd to include some of tile most valuable pine-timber. Prices ad-
vanced, and until the crisis of last fall it seemed as though no limit as to va,lne could 
be reached, when the timber was favorably locatecl. From 1863 to 186li, $10 per acre 
was considered the maximum price for first qnality of piue, and very mauy lands were 
sold a,t much less. But the enlutneement of prices coutiuued until lands "·ere sold at 
$25, $:~0, $:35, $40, and $50 per acre in favorable localities. To Michigan men these 
prices seem high-and these are exceptional rates, especially above $25 per acre; bnt 
when compared ·with the prict•s iu Pennsylvania, where the timber it! nearly exhausted, 
the prices are not high. Indeed, the price of timber-lauds at present can hardly be 
reckoned by the acre, for in all cases where large prices per acre are obtained it is the 
timber that governs the price-the amount and quality of the timber; aud so lauds 
which are denominated pine-lands may, in the same region, bear price . , ranging from 
$5 to $25 per acre. 
And this condition of things is not confined to the localities on the streams which 
in former years governed the price of lands. The railroads extended across the State 
from Saginaw to Lake Michigaa, and from Graud Rapid:; aud Lansing, northward, 
toward Mackinaw. Two routes, penetrating the central portion of tile State, reaching 
the head-waters of our lumbering-streams, are opening to the markets of the country 
in an directions tile reserved bodie:s of pine, which have been relied upon for the 
future suppl' of mills on the different streams entering into Lakes Huron and Michi-
gan. A very large lumber-trade is now carried on along the line of these railroads, 
and to-day this whole peninsula is practically open to the lumber-business. 
It seems to me that it is not a question of so much interest to us as to how much 
pine-timber there is in Canada, or in Wisconsin, or in Minnesota, or in Georgia, or in 
Florida. The southern peuinsula of Michigan has a remarkably favoraule situation in 
reference to this great lumber-interest . We are surrounded by the great lakes, and 
have the best water-communication, by means of our large rivers, from the timber-
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regions to points of r;;bipment. by water, and we have those extensive railroad-facilities 
wllich leave r;;carcely a spot in the whole State wbich cannot be made a manufactur-
ing poiut for lumber. 
The markets which are supplied with timber from Michigan cannot as well be 
supplied from Washington, and our timber is superior in quality to that of any pine-
region in this couutry, so that I think there is reason for inquiry; there is reason for 
anxiety. \Ve have this natural treasure within onr borders, and it iR our duty to see 
that it is not wasted. It is more than a pecuniary loss wbeu lumber is mannfactnrecl 
before the demand, so that prices of the rnanufact.ured article do not cover t.he cost. 
Some means should be devised to prevent the over-cntt.ing of this timber, and I trnst 
that t.lw meeting at Lansing on the lOth of March will organize some mutual, harmo-
nious, and practicable plan of presen-ing and protecting the pine-forests of the State.* 
Remarks on the foregoing. 
It is worth the attention of the O\Yners of timber-lands, not only in 
Micl.Jigan but throughout the country, to study the great timber ques-
tion in view of the future as well as the present. Wherever there is 
anything to bR saved in tbe processes of manufacture, save it. Let 
nothing be thrown away that can be made of any Yalne, and in looldng 
over the operation of machines it is well to remark that some waste 
muel.t more than others, which do as much aud as good work. J\.Iore 
especially consider the economies of tim ber-growtu, and spare the young 
pines till they are worth cuttiug. Take only the timber of full growth, 
where this can be done consistently with reasonable management, aud 
let waste places grow up again in timber, whieh they will often do with-
out expense, if let alone and shut out from injury by sheep and cattle. 
The fable of the golden egg has a direct and forcible application to our 
native forests, which, under intelligent management, may be made to 
yield an annual tribute of gold value. but if cut off, yield nothing for 
future wants. 
Methods of management practiced in European forests, and which 
the experience of centuries has brought to great perfection, should be 
made available for our benefit, not only so far as it will apply, but in 
cases wllere it will not apply; lest those of less opportunities for know-
ing this faet may attempt to follow that wuich leads only to disappoint-
ment and loss. A law or rule of practiee uot applicable, may often be as 
servieea.lJle iu its warni11g as a well-grounded fact is useful in its teach-
ings. 
The mythical story of the sibyline leaves may have been hut an 
allegorical precept of the universal fact, that objects of absolute necessity 
enhance iu value as they diminish in quantity, and had the illustration 
of this idea been drawn from forests; it could not have been more appro-
priate. In short, let the leaves of the books be regarded in a literal 
sense ns tile leaves of tue trees, and the application is as exact, as the 
inference is complete. · 
CENSUS LU:MBER-S'I'ATISTICS. 
The ninth ceu:sus reports the total amount of lumber, &c., mannfac-
tured in the year preceding 1870 as follows : 
Laths __________ . ____ - ____ . -. __ . ____ . ____ . _____ .. ____ .. ____ . ___ .-. 
Lumber·----·----------·-----·--- ________ ·----··----· ____ -·------Shingles ___________ .. _________ .. ___ . _______________________ .. ____ . 
Staves, heading, &.c., (value)-··--·----------··----- _______________ _ 
All products, (1870) _ ·-·---· ·--· ·----· _______ ··-· ·--- ---· ·----· ___ _ 
Iu H3G0
1 
the proctuets were. ___________ . ___ . _____ .. ___ . ·. ______ . ____ . 
Increase in value in ten years abont 117 per cent. 
1,295,091,000 
12,755,543,000 
3,.265, 516, 000 
$10, 4i'3, 681 
$~10, 159,327 
$9(), 715, 857 
·"The meeting alluded to was held, and an organization formed for the purposes 
above indicated. 
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That an idea may be formed as to the distribution of the lumber 
business, we quote the following table from the Census of 1870: 
States and Territories. Laths. Lumber. Shingles. 
Thousand. Thousand ft. Thousand. 
Alabama ............. ,. .................................... 1,115 97, 192 1, 422 
Arizona ... .................... .... ...................................... . l, 200 ~ ..... ----. - .. - . 
Arkansas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 200 78, 69~ 4, 747 
California . .. .. . . .. . .. .. .. . .. .. .. .. .. .. .. .. .. . . .. .. . . .. .. .. . 2, 877 318, 817 103, 547 
Colorado . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 2, 710 1:3,625 3, 675 
Connecticut . . .. .. . .. . .. .. .. .. . .. . . . . . .. .. .. .. .. .. .. . .. . .. . 813 56. 482 15, 510 
Dakota ...... . .. ........................ - .. -- .. -- .. -.- ........ -·.- . - .. ·--. 3, 894 . ..................... 
Delaware..... . .......... . .................................. 100 18,858 ........................ 
Florida..................................................... 1,400 158,524 ...................... 
¥de~~gi~- ~ ~ ~ ~ ~ ~ : : ~ ~ ::::: ~ ~: ~ ~ ~ ~ ~: ~ ~ ~:: ~ : ::: _ :::::::: ~:::: : :: : ______ . _ ~·- ~~~ 245, 141 1, 560 1, 490 400 
Illinois . . . . . . .. .. . .. . . .. .. .. .. . . . . . . . . . . . . . .. . .. .. . . . . .. .. . . 13, 650 245, 910 40,928 
Indiana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11, 202 656,400 73, 707 
Iowa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47, 884 325,285 97,928 
Kansas..................................................... 320 "14.163 12, 108 
Kentucky.................................................. 8, 050 
Louisiana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
214,044 13, 57:J 
7fi, 459 ....................... 
Maine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 266, 889 (]:39, 167 364,201 
Maryland . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 5, 849 96, 165 3, 869 
Massachusetts .. .. . .. .. . .. . .. . .. .. . .. .. .. . . . . .. . .. .. .. .. .. 873 197, 377 :J6, 486 
Michigan................................................... 304,054 2, 251,613 658, 741 
Minnesota.......................... ..... ...... ...... ...... 49,768 242,390 137, 813 
Mississippi.... .. .. .. . .. . .. .. . .. . . .. .. .. .. . . .. . .. . .. .. .. .. .. 651 
Missouri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12, 970 
160, 584 !), 500 
:329, 67(i 10, 442 
Montana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400 12,571 2, 336 
Nebraska ............................................................... . 13, 824 900 
Nevada.................................................... 75 35,025 700 
New Hampshire... . ......... ...... . .. ........ ............. 10,38:3 
New Jersey................................................ 3,167 
NewMexico . ... .. ................................... .. .............. ... . 
253, 434 52,225 
101, 829 3, 634 
6, 909 ...................... 
NewYork ..... ............................................. 87,999 1, :JlO, 066 372, 183 
North Carolina ..... ...... . .......... ...... . ......... ...... 1, 530 124, 938 1:~. 187 
Ohio..................... .. .. .. . . . . . . . . .. .. . . .. .. .. . . . .. . . . 15, 2:38 5:>7, 237 59,632 
Oregon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7, 346 
Pennsylvania............................................... 95,592 
Rhode Island .. .......................................................... . 
75, 19:J ............ ....... 
1, 629,631 275,273 
12, n2 5,119 
South Carolina.............................................. 2, 500 9;), 093 1, 200 
Tennessee... ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 370 204, 751 11, 337 
T exas .... . ....................... •.... ...... ...... ....... ... 623 106. 897 30,209 
Utah....................................................... 1,138 
Vermont................................................... 6, 672 
11, 7•11 8, 061 
241, 687 28,502 
Virginia.................................................... 4, 258 144, 225 fi14 
WaEhington ... .... .... .. . ..... .. .. . .. ...... .... ...... ...... 17, COO 128, 743 10, 450 
West Virginia.............................................. 197, 871 
Wisconsin.................................................. 102,663 
76, 375 5, 600 
1, 098, 199 806, 807 
Wyoming ............................................................... . 3, 260 750 
TotaL ...................... .... ... _ .................. . 1, 295, 091 12, 755, 543 3, 265, 516 
It will be seen from the above table, that Michigan takes the lead in 
lumbering interests, being followed by Pennsylvrmia, New York~ and 
Wisconsin as second, third, and fourth in the order of relative import-
ance. 
We are inclined to believe that' the returns of the census are below 
the actual amount rather than above, and that the consumption of lum-
ber productl-l of various kinds, not including those made and used upon 
farms, if represented in board-measure, would exceed. 20,000,000,000 feet 
a year. 
From this estimate it is evident that our supplies are rapidly wasting 
away, while almost nothing is being done to replace them, beyond the spon-
taneous efforts of nature. At present rates of exhaustion, the present 
generation must begin to feel with great severity the evils that must 
ineYitably follow in the want of this essential material, eYen allowing· a 
broad margin for errors in the estimates we have giYen, and placing the 
subject before ns in the most favorable light it will bear. 
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USES OF LUMBER IN THE ARTS. 
The last census, referring to the business of 18697 reports 63,928 es-
tablishments manufacturing articles made entirely from wood, employ-
ing ;~93,3~7 persons, and using materials worth $309,921,403 armuall~·.* 
There are besiJes 109,512 industries in whieh wood is au important 
part; as for example-carriages, furniture, bridges, ships, &c., employ-
ing 700,915 persons, and using materials worth $488,530,844.t If we 
"The details which furuish these aggregates are as follows: 
Manufactures. Manufactures. 
Bark, ground . . ...... . 33 
127 
133 
9:20 
33 
6!)4 
783 
4, 50!) 
$194, 491 
158, 109 
8, 459 
242, 9:n 
477, 499 
4, 236, 745 
12, 831, 796 
2, 204, 71~ 
Lumber, sawed.... 25,817 149,871 $103, 102, 3!J3 
Bnsk t: t s ............ . Oars . . . . . . . . . . . . . . . . 25 191 45, 845 
Bcc·hiYt:S . ........ . . . 15 
194 
104 
48!) 
Sash, doors, & blinds. 1, 605 20, :n9 17, 581, 814 
Boxes, clwcse ....... . Woocl-llrackets, 65 747 636,423 
cigar ........ . molcli u g s, an d 
scrolls. packin g . . .... . 
Coopen1ge ... .. ..... . 4, 961 
30:2 
2:l, 314 
3, 721 
·wooden-ware . ..... . 269 3. 16!J 1, 623, 694 
HnlJR, spokes, wheels, Wood, turned and 733 4, 113 1, 648, 008 
&c. carved. 
Kin<llinf; ·Woocl. ..... . 
Lasts ............... . 
Lumber ... . ......... . 
70 701 486, 642 
60 510 137, 657 
26, 945 16~. 637 132, 071, 778 
1, 113 13, 640 28, 728, 348 
Woo~, miscellaneous 1, 001 2, 318
1 
3, 504, 052 
Total........... . -------
planed .... . . . 63, 928 393, 383 1 30!J, 921, 403 
t The details producing these totals are as follows : 
Man nfactures. 
r:hai s ~ Cll- s .._..>:1 C1l 
o c:> 
..0 .....,,; 
... s oo<ll 0:-@ Q:>.Q ..~ 
,am ~~ c.;.. E;.:::: E~ ;:!.a izi~ Q) c: il-l p. 
Bf'llows ........•...........................................•... 13 117 $106, 735 
Billiard-tables ....................................... . ......... . 3!) 505 650, 864 
BontR . .... .. .............. . .... ··· ...... ······ ·········· ······ 174 2, 3 1 1, 214, 016 
Bri<l(!.c -buil<ling ............. . ................................ . 
Brooms and brushes ........................................... . 
64 2, 069 3, 2:39, 771 
635 5, 206 ::1, 672, 837 
· Bnil<ling .... . ................................................. . 24,908 112,820 95, 694, 6il5 
Buildiug- mnterinls .......................... . ................ . 
Carpf'ntering and building .................................... . 
Carriag<'s aud sleds, children 's .. ... . ........................... . 
Carring<'s and wagons ................ . .............. . ......... . 
CnrR, r a ilroad, and repairs ..................................... . 
Chnrl'oal and coke .........................................•.... 
33, 207 251,582 173, 191<, 451 
17, 14~ 67,864 65, 943, 115 
53 913 4!J5, 281 
11, 847 M,928 22, 787, ;{41 
170 15, 931 18, 117, 707 
167 3, 473 1, 204, 779 
Coffins ........................................................ . (i42 2, 365 1, 41:2, 078 
Furniture, &c ............... . ............................•..... 
Furniture, f'hairs ....... --- .................................... . 
6, 312 57, O!Jl 28,516,544 
5, 423 40, 554 21, 6fi!J, 1<37 
529 12, 462 3, 979, 743 
Fnrnitm·", refrigerators . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . ..... . 
Mnchinf' ry .................................................... . 
27 267 1!J2, 409 
1, 737 30,781 22,575, 6!)2 
M ntc·hPH ... . .. . ............................................ . ... . 75 2, 556 1, 17!J, 666 
Mill-wrighting .............. . ................................. . 
Piltt(' tns aud models ..... . .................................... . 
11<9 507 384,787 
165 867 235,933 
Pmnps .. ........ . ......................................... . ... . 465 1, 905 D70, 5n 
~:~l~ ~~~~~!~~}s,b~~~i~-~::: ~ ::::::::::::::::::: ~ ~ ~ ~::::::::::: ~ ~: 971 14,051 9, 727, 820 762 11, 063 8, 252, 3ll4 
Show cases . .. . ................................................ . 47 353 419, 41i6 
Toys and p:ames ............................... . ............... . 49 615 15!!, !)46 
'Vnshinp:-machines, &c .................................... . .. . 64 462 454, 562 
WhPf'l·bHrrows ............................................... . 23 238 166, 420 
Wheelwrights ................................................ . 3, 613 6, 989 1, 907, 418 
------------
Total. ................................................... . 109, 512 700, 915 488, 530, 844 
We are well aware that. the numbers in both this table and the preceding are liable 
to tbe criticisms that thP same material may appear more than once. It is from a 
defect iu the ceusus, which might be remedied under a better law, but scarcely mHler 
the present very defective one. The judgment of the reader must supply wha,tever 
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assume that. half of the latter class of mixed manufactorie~ are employed 
upon articles of wood alone, we ha\e a grand. total of 118,G84 estab-
lishments, employing . 7,439,840 persons, and using wood valued at 
$554,18G,825 annually. We canuot conceive the consequences that 
would happen to our civilization were the supplies for these great 
industries consumed. \Vhile no one would wish to see the consumption 
of wood for use in the acts reduced below the proper wants of the 
countr.y, we may justly hope that the economies of forestry and of 
manufacture may lJe most earefu11y studied, and that there may no 
longer prevail that wasteful disregard of material which is now every-
where observeu. It is hoped that the important lesson may be early 
learned, that timber-culture is in many cases the most profitable iuvest-
ment of labor and capital when Yiewed simpl,v as to the value of its 
material, to say notbiug of the incidental lJeuefits resulting to agricul-
ture in the protection which woodlands offer to insectivorous birds,* and 
their influeuce upou the climate. Vve purpose further on to notice the 
humidity, coolness, and shelter from sun and winds whieh belts of 
woodland afford to fields of grain and to orchardR and gardens. 
USE OF WOOD BY RAILROADS. 
Although costly experiments have been made to fin<l inorganic mate-
rials for the road-bed of railways, nothing has yet beeu found that will 
supply the place of wood; nor have we reason to hope that the demand 
for ties will ever be less per mile than at present. 
At the en<l of 1873 there were reported 71,564.9 miles of main lines, 
and 13,512 miles of sidings and double tracks, making 85,077.9 miles of 
railroad within the United States. Of the main lines 5,462.3 miles were 
in tlJe ~ew England States, 14,209 in the 1\Iiddle States, 33,905.9 in 
the \Vestern States, 15,316.4 in the SoutlJern States, and 2,671.3 in the 
Pacific States.t Upon these ro!lds 14,22:3 locomotives were running, 
allowances there may be due from this cause; but if we take into account the great 
number of industries not included in these tables, and the enormous waste of material 
in manufacture, we are inclined to believe that the allowance v.·ill tend to increase 
rather than diminish the totals. 
*At the Land and Forest Congress, held at Vienna in September last, the first subject 
ou the programme, after the dispatch of preliminary business, was announced as fol-
lows: 
"\Vhat regulations are necessary to be adopted for the preservation of birds useful 
to the agriculturist? " 
After a full disscussion, strong resolutions were passed recommending the enactment 
of laws in various countries for the protection of these usefn 1 allies of the field, by 
stringent game-laws and other means. Obviously the most direct way to encourage 
their increase is to provide shelter suited to their habits, and to afford that protection 
implied in a generous and appreciating public sentiment, as to the real value of their 
services. 
tNew York Tribune, January 7, 1874, qnoted from the Railway Monitor. 
As these statistics, besides present importance, are of great historical interest, we 
here subjoin them: 
States and Territories. 
NEW E::\GLAND STATES. 
Maine .. ----- - -··--------·---··---·--·------··-··--·--- · ---· 
New Hampshire .... __ ------ ..... _-·---- ... __ .. -- · ·------- .. 
Vermont.-- .. -- .. --_--·- ... ------·------.-- .. ___ .·----- __ .. 
Massachusetts . ___ . __ . _ .. __ ... _ ..• __ .. _ . _ .. _. _ ..•. _ ..... _ .. 
Rhode Island . . __ ....•....... __ ....... ___ .. _ .. ______ . _ ... _ .. 
Counecticut. _ ...•..... _ ... ____ ........ _ .... _. ___ ...... _ ... . 
TotaL •••.. ___ .------_------·--- ______ .•. _ ... __ ._ .. __ _ 
H. Rep. 259--2 
I 
Miles at end Miles, 1872. Built in 1873. of 1873. 
891.5 
822.7 
736.3 
1, 625.0 
133.2 
898.3 
5, 107.0 
44.0 
73.1 
57.9 
113.7 
36.9 
29.7 
355.3 
935.5 
8:!5. 8 
794.2 
1, 7J8. 7 
170.1 
9;!8. 0 
5, 462.3 
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and a large proportion of them usRd wood for their fnel. The number 
of ties used varies ft'om 2,200 to 2,800 per mile. If we take 2,500 as a 
mean, we find that 212,692,500 pieces of timber 8 feet long and from 6 
to 8 inches between upper and lower surfaces, are required to supply 
this single item. 
States and Territories. 
l\UDDLE STATES. 
New York ........................................... . 
ii::n:;!~!Ji~. ~ ~ ~ ~ :: ~ ~: ~::::: ~ ~ ·_ ~ ~ ~: ~ ~:: :: ·.:: ~ :: ::: ~ ~: :::::: 
Delaware .................................................. . 
Maryland and District of Columbia ....................... . 
·west Virginia ...................... . ...................... . 
Miles, 1872. Built in 1873. Mi~1s 1~\~.nd 
4, 884. 9 
1, 343. 7 
5, 432.5 
222.7 
865.4 
493.3 
398.4 
69.5 
412.9 
16.0 
69.7 
5, 283.3 
1,413. 2 
:;, 845.4 
238. 7 
935.1 
493.3 
Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13, 242. 5 966. 5 14, 209. 0 
---------~----
-- - -
WESTER:-\ STATES AND TERRITORIES. 
Ohio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 923. 8 192. 0 4, 115. 8 
Michigan...................... . .................... . ....... 2, 973. 7 222. 1 3, 195. 8 
Indiana . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 705. 2 128. 0 a, 833. 2 
Illinois . .................................................... 6, 277. 7 20 L. 4 6, 479. 1 
Wisconsin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 2, 028. 2 205. 7 2, 233. 9 
Minnesota.................................................. 1, 661. 6 5L. 0 1, 912. 6 
Iowa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 640. 7 203. 7 3, 844. 4 
Kansas.................................. . .................. 1, 901. 8 101. 2 2, 003. 0 
Nebraska................... . .............................. 1, 147.2 113.1 1,260.3 
Missouri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2, 769. 3 129. 0 2, 898. 3 
Wyoming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454. 0 . . . . . . . . . . . . . . 454. 0 
Utah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376. 0 71. 5 447. 5 
Dakota............ . ........................... ....... ..... . 22:!.0 38.5 261.5 
Colorado . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 551. 0 105. 0 656. 0 
Indian Ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310. 5 . . . . . . . . . . . . . . 310. 5 
Total.............................. .. .. .. .. . .. . . .. .. .. 32, 143. 7 ~-- 1 762. 2 =-33, 9~5_:_! 
SOl'TIIERN STATES. I 
~~!i~~~;~ii;;~~ ~ ~::: ~ ~: ~:: ~ ~: ~: ~:::::::::::: ~:: ~::: ~::::::: I 
South Carolina ............................................ . 
Georgia ................................................... . 
Florida .................................................... . 
rl!~~;i~: ~ ~ ~ ~ ~ ~ ~ ~ ~:::: ~ ~ ~ ~ ~::: ~: ~ ~ ~ ~:: ~ : : :::::: : ::: : :: ::: 
Texas ................... - ... -·· .... ··············-·····--·-
Kentucky ....................................... . ......... . 
Tennessee ....................................... . ........ . . 
.Arkansas . .......................... .. .................... . 
Total. .............................. .... ............. . 
PACIFIC STATES A:ND TERRITOlUES. 
California ................................................. . 
Oregon .................................................... . 
N evada .................................................... . 
W at~hington ........... .. ............ ...... ... .......... ... . 
Total. .............. . .... - - .. .. ....... - -............. . 
Grand total .... ............. .......... .............. . 
1, 504. 7 
1, 263. 5 
2,261. 2 
2, 180.4 
475.7 
1, 858.6 
985.4 
560.0 
1, 110. 7 
1, 195. 7 
1, 521.1 
551.5 
----
14, 468. 5 
1, 491.3 
297.0 
569.0 
55.0 
2,412. 3 
67, 374. 0 
39.8 
17.1 
62.0 
21.0 
--------------
11.0 
37.0 
·-------·-----
219.7 
20L. 0 
97.3 
442.0 
----
847.9 
198.0 
10.0 
51.0 
259.0 
4, 190.9 
1, 544. 5 
1, 280.6 
1, 323.2 
2, 201.4 
475.7 
1, 869.6 
1, 022.4 
560.0 
1, 330. 4 
1, 396.7 
1, 618.4 
693.5 
----
15, 316. 4 
1, 689.3 
307.0 
569.0 
106.0 
2,671. 3 
71, 564. 9 
The number of cars for passenger-trains was reported as 13,725; for freight-trains 
338,427. 
Capital stock paid up .. ·-·· ... -·· ... ·- .......•....... -···-.-·· ... -·· $2,072,251,954 
Funded and floatiJJg debt ... --· ......... --· .. --···-· ... ---·......... 1, 999,741,597 
Cost of roads and equipments .•.. - ........... -- .. ·--- .... - _.. . . . . . . . . 3, 738, 4J.6, 958 
Miles of road operated on which reported earnings were based, 54,454 miles; on 
which gross earnings on that mileage for latest year attainable, $47l:l,885,597; net earn-
ings over operating expenses, (but not over the bond-interest and dividend payments,) 
$174}350,913. 
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The durability of ties varies -n-ith the kind of timber, ~oil, climate, and 
use, ranging from four to ten years. Taking six as an average, the 
amount required for annual supply must be 35,448,750 pieces, or 94-,530,000 
cubic feet. In consideriug tllis, we must remember that a large amount 
of wa~te occurs from hewing and from leaving the upper parts of the 
trees, some of which are used as firewood, the remainder being a total 
loss. It must also be borne in mind that the demand for timber by 
railroads besides for ties and for fuel is very great, including fencing, 
bridges, buildings, and structures of \arious kinds; that the risk from 
fires is exceptionally great, and tbat our requirements in this direction 
are increasing even more rapidl:r than our supplies are wasting. 
FENCES. 
We are entirely without official data for presenting statistics of the 
amount of wood used for fencing, and we only know that it is enormous 
and to the last degree wasteful and improvident. When we shall have 
learned, perhaps from necessity, but better from reason, that live hedges, 
walls, and ditches are often cheaper than wooqen fences, and especially 
that it is better to keep farm-stock within the range where they are 
allowed, than out of the places where not wanted, it wil1 be a most use-
ful lesson. Again, the larger the field, of course the less, relatively, it 
will cost to inclose it, so that by a short calculation we may readily see 
that were the field about twenty miles square, one rail would fence an 
acre of ground. This thought has its application in snell great grazing 
regions as Southern California, where fencing materials are scarce and 
costly, and is not \'i'ithout its use in all grazing districts. 
FUEL. 
The use of timber for firewood is also of the greatest importance, but 
its amount can only be vaguely estimated. It does not require au old 
ruau's memory to reach back to the time when wood was the fuel in all 
our cities, and when it was used everywhere in running steamboats and 
steam-machiner.v. Even now mineral coal is not used far from the 
miues, except along navigable waters and lines of canal and railroad 
tram~portation. lf we admit that three-fourths of our forty millions of 
pPople use wood as their fuel, and. that five cords supplied the wants of 
a family of fiye persons, the annual demand would be 30,000,000 cords. 
The actual amount used as fuel or burned on the ground is, however, 
vastly beyond these figures, especially in timber regions, and would 
probably exceed lOO,ooo,ooo cords annually. 
FIRES AND OTIIER DESTROYING AGENCIES. 
The destruction of timber by running fires is too well known to need 
a reminder, aud the havoc from this cause in the autumn of 1871, in 
Wisconsin and Michigan, was too fearful to be soon forgotten; so great, 
indeed, that lmt for the greater calamity that swept away so many mil-
lions of dollars' worth of lumber and of wooden structures in Chic.ago 
the same year, these forest-fires would stand as among the greatest of 
our national calamities. They are usually caused by accident or by 
carelessness of farmers or bunters, or are purposely set by Indians for 
dri viug game, and they have in single years, in different parts of the 
country, wrought a greater destruction of timber than the wants of the 
nation would then have called for. The remedy must be sought in a 
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strict enforcement of rt-gulations like those devised and executed in 
foreign conntrie , sustained by laws, and by a stroug public sentiment 
in favor of their rigid observance. The pursuit and punishment of the 
man who Lad willfully set fires to run in the woods should be as certain 
and effectual as of the wretch who would set fire to a han-est-field.* 
Among other agencies destructive to forests may be reckoned the 
ravages of insects; disease, from whatever cause; the killing off of 
timber by accidental or artificial obstructions in streams, causing over-
flow; and vicissitudes of climate. In the great wilderness of Northern 
New York tllere are places where notlling can be seen as far as the eye 
can reacu, in every direction, but dead and decaying spruce timber. Is 
this from insects~ Is it from some severe exposure in winter, or from 
some drought of summer t It is the province of science to ascertain the 
causes of these immense losses, an<l, if possible, to devise the means 
whereby they may be lessened. 
Should the measure recommemled by the bill accompanying this 
report become a law, it would be the duty of the forest commission to 
cause inq niries to be directed to these among other subjects of practical 
utility in our forest economy. 
EFFECT OF FORESTS UPON RIVERS AND W A'l'ER·COURSES. 
It is within the knowledge of e"'\"""ery intelligent observer that the 
streams diminish or disappear as the woodlands are cleared away. The 
river Elbe, between the years 1787 and 1837-a period of half a cen-
tury-diminished at Altenbri.icke, in Hanover, ten feet in depth, as a 
direct result of the cutting off of forests in the region where the tribu-
taries have their origin.t The causes of this effect, so constantly ob-
served, may be attributed to several reasons: The soil in woodlands is. 
more absorbent and pervious to water; the ground is covered with leaves 
and mosses, and the streams, up to the smallest rills, are incumbered 
with substances that retard the flow of waters. Besides this, evapora-
tion is there checked, and the bed of air near the surface, when satur-
ated with vapor, is not carried away by the winds or dissipated by being 
warmed by the sun.t · 
* Some of the seignorial grants in Canada in the times of Louis XIV, and the land-
patents granted by the colonial governmeut of New York, had stipulations in relation 
to precautions against fire which would be of great prar.tical value at the presentday. 
t Report of Henry J. Wisner, United States consul at Sonneberg, to the Department 
of State, November 1873. 
tAn elegant French writer npon forest economy, JULES CLAVE, in a work entitled 
"Etudes sur l'Econornie ForestU~re," thus clearly describes the processes of nature by . 
which forests ~aintain aml equalize the flow of water: 
RAI~S. 
The first phenomenon that offers for our inquiry, in the study of the regulation of 
the waters, is min. It is this that gives rise to springs and rivers, and that in certain 
conditions of continuance occasions inundations. 
Rain is caused by the precipitation of the vapor held by tl1e atmosphere, and this. 
precipitation is commonly caused by cold and humid winds. ·when these winds come 
to us [in France] from the ocean or the Mediterranean, and pass over a place where 
the temperature is too low to hold these vapors in suspension, they condense and fall 
as rain. For this reasou, mountainous countries, being generally colder than the plains 
lying in the same latitudes, all other circumstances being equal, are more liable to fre-
quent rains. 
It has been claimed that the presence of forests, like monntains, have the effect of 
lowering the temperature, and by this means of increasing the abundance of rains as 
well as of diminii:!Ling their violence. It cannot be doubted that forests have the 
effect of sheltering the surface from solar beat, and of cansing a cutaneous exhalation 
from the leaves, while they muitiply, _by t.be spreading of their branches, the amount 
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COMMUNITY OF INTEREST IN RIVERS. 
Let us nPxt consider the public rights.involved in the navigation 
of riven;, the permanent condition of which interests all who dwell 
of surface cooled by this evaporation, aud thus have a cooling effect; but this, in fact, 
is far from being general; and especially in our climate it is often marked, and even 
neutralized, by local circumstances, S)lch as the physical properties of the soil, the 
topographical situation of the place, the direction of prevailing winds, &c. If it is 
certain that the mean temperature of our country is higher than was iu Gaul in the 
days of C::esar, when it was covered with forests, we must nevertheless admit that 
while a forest protects the surface from cold winds it does not tend to raise the tem-
perature, and that if cut away a refrigeration would not b~ thereby necessarily pro-
duced. Thus, for example, it bas been proved that the department of l' Ardeche, which is 
now without a single considerable piece of woods, has shown, during the last thirty years, 
a perturbation of climate, of which late spring-frosts, formerly unknown in the conn-
try, are a.mong the saddest effects. A similar remark may be made iu the plains of 
Alsace since the denudation of several of the crests of the Vosges. 
TROPICAL FORESTS. 
On the contrary, in countries within the tropics, where the nights are usually very 
serene, the radiating power of plants is sensibly increasefl, and the energy of other 
frigorific causes are developed in the same proportion, so that the presence of forests 
tends uniformly to reduce the temperature. This fact was proved by numerous obser-
vations given in M. Boussingault's work on the region inclL1ded ~etween the eleventh 
degreeof north and fifth degree of south latitude~ and it effectually explains the rea-
son why America is not so hot as Africa within these latitudes. 
The action of forests upon rain-fall, through the influence which they exert upon 
the temperature, is therefore very difficult to determine in our country; but it is dis-
tinctly marked in warm climates, as proved by numberless examples. M. Boussingault 
reports that in the region comprised between the Bay of Cupica and the Gulf of Guay-
aquil, a district covered with immense forests, the rains are almost continual, and that 
the mean temperature of this humid country is scarcely above 26c Centigrade, (79° F.) 
M. Blanqui, in his travels in Bulgaria, mentions that at Malta therains have become so 
seldom, since the trees have been cut away to make room for cotton, that at the time of 
his visit in October, 1841, not a drop of rain had fallen during three years. The fear-
ful dryness which has desolated the Cape Verde Islands may be in like manner attrib-
uted to the cutting off of forests. Ou the island of St. Helena, where the wooded 
surface has considerably increased within the last few years, they obs~H·ve that the 
amount of rain increases in the same proportion, and it is now double that which fell 
annually at the time of Napoleon's sojourn there. Lastly, in Egypt the recent planta-
tions have brought rains where they were almost unknown before. 
In the midst of this uncertainty in which our climate is left~ by the study of 
meteorology-for the hygrometrical operations made at different points in France have 
yielded results too diverse to serve as t.he foundation of any theory-we will come to 
limit our sturly of the action of forests to the regulation of the water-courses in the 
single point of view which their mechanical and physical laws present. 
RAL.~S, HOW DISPOSED OF IN FORESTS. 
The rains which fall upon our continents are dispo.;;;ed of as follows: A part runs 
from the surface into the streams that carry it back to the sea. Another part is 
evaporated soon after its fall and returns to the atmosphere ; and another part is ab-
sorbed by the ground. The first and third of these exclusively go to feed the springs 
and rivers, while the second is wholly withdrawn from our calculation. This feeding 
pf the water-courses is more or less regular or constant according as it finds a super-
ficial or under-ground passage-way, and therefore depends not only upon the physical 
properties and the topographical contours of the soil, but also upon the vegetation 
with which it is covered. 
Under ordinary circumstances the superficial flow produces no effect except upon 
soil where the slope is considerable and quite impervious to the water, such as de-
nuded rock or compact clay. It contributes only in a very irregular manner to the 
feeding of rivers and streams, as it delivers considerable volumes at certain times, 
and becomes nothing as soon as the rain ceases. But, on the contrary, when the soil is 
permeable, it absorbs all the water that falls, and does not deliver it again at the sur-
face until some clays after the rain, if completely absorbed. It is then that the action 
of forests begins to be felt. Bnt if in fact the soil is uncovered the liquid volume de-
scends with a velocity proportionate to the slope and brings with it the materials of 
every kind that obstruct its conrse, at the same time increasing its volume and de-
structive power. If these form torrents of limited ravage when the -rain-fa.ll is local, 
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upon their banks or do business upon their waters. The forests, from 
whence their affluents proceed, are not merely private property, but be-
long in some measure to all of these persons. 'fhose liYing in the upper 
country might justly complain of obstructions barring commerce from 
they become fearful inundation when it is more general in extent. But, on t.he con 
trary, if the soil is covered with woods the · flow is more gentle. Being arretlted a 
every point, broken by the trees, their branches, and the mosses which it encountert 
on the way, the w::tter arrives at the bottom of the valley much slower, without ero 
sions, and without bringing with it any foreign substances. 'The forest, therefore,. 
in hindering the deli very of the water, lessens the chances of engorgement. 
EVAPORATION. 
We know that evaporation is going on at all temperatures, with greater or less 
rapidity, ''vheyJever the surrounding air is not already saturated with moisture. All. 
other things being equal, it is greater when the ground is cleared than when covered 
with forests, because the latter arrests the action of the winds and prevents the masses 
of air, when saturated, from being renewed, and keeps the temperature lower by shield-
ing the surface from the sun's heat. In lessening the amount of water evaporated, it 
by so mnch increases the quantity that is absorbed. It is, moreover, needless to insist 
upon a fact which everybody knows-for no one can be ignorant of the fact-that the 
soil in the forest after a rain remains wet much longer than where the surface has been 
cleared. 
Evaporation can only take place except when, at a given temperature, the air is not 
saturated with moisture. But the rains themselves prove that there is au excess of 
saturation in the air at the time, and therefore there can be no evaporation when it 
rains. They can, therefore, have no very serious influence upon inundations properly 
so called, and in this regard cleared lands present no advantage over others . 
.ABSORPTIO~. 
A part of the water which falls is absorbed by the soil. Some of this is used by the 
vegetation and serves to carry into the tissues of plants their soluble mineral elements,. 
and is then returned in a certain degree to the atmosphere by the exhalations of the 
leaves. Another portion filters slowly into the soil till it meets an impervious stratum, 
and then flows along this bed, following its undulations, until it appears at the surface 
in the form of springs, unless it is drawn down into the depths of the earth's crust. It 
is this part alone, which is absorbed by the earth, that feeds the springs and furnishes. 
the aliment of rivers. Every cause which tends to increase, to its detriment, the evapo-
ration or pure loss of water, or to augment the superficial flow, has to this extent an 
influence upon the regulation of the water-flow, and in this regard forests exercise a. 
most important influence. 
All soils are not equally permeable. Some, as in the oOlitic formation, absorb nearly 
all the rain that falls upon their surface. Others, like the primary rocks and liasic 
soils, allow rain to penetrate only so far as they are covered with vegetable mold. It 
is implied, therefore, that these vegetable beds should be preserved at the highest 
points, since they tend to increase the subterranean contingent of a part of the water,. 
which, without its presence, would flow off upon the surface. But forests serve mar-
vellously the functions of fixing the soil upon the steepest slopes. There will be no 
need of conviction upon this point, to one who shall pass over the Alps or the P.vre-
nees, where every peasant knows that tv consolidate the banks of the brooks that cross 
his field, and to prevent the gullying of the slopes of the roads, he bas only to plant 
a few trees. Who does not, moreover, know the cohesive power of grass-turf in foster-
ing the roots of plants~ The forests are turf upon a large scale, in which the blades. 
of herbage are replaced by trees, of which the roots strike two or three yards into the 
soil. They can, therefore, oppose an invincible resistance to this washing away of the 
soil. According toM. Brongniart, the roots of trees contribute to augment the per-
meability of certain soils by offering a kind of vertical drainage. 
CLAY SOILS. 
Nor is this all. ·when the soil is carried away it confines a certain proportion of clay• 
which, when moistened to a depth which, according to l\1. Becquerel,l tl.oes not exceed 
six times the depth of the sheet of falling water, it forms a natnral cup, its pores 
being obstructed mechanically by the rains which harden them. It is then imperme-
able, and free to deliver, by superficial flow, all the liquid that has not been absorbea. 
But when, on the contrary, the surface is covered with forests, the dome of foliage 
breaks the force of the rains, which only reach the soil in a. state of minute division, 
and this impervious condition cannot then take place to hinder effective absorption 
1 Du climat et ue l'i.afluence qu'exercent les sols boises et non boises, par .M. Becquerel, 1853. 
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the mouth of their river, while those in the low-land regions might with 
equal justice insist that their common property should not be injured 
by causes tending to dry up the sources of their wealth, or to deluge 
their fields with sudden inundations. If these rivers are navigable 
Finally, by the humus which they produce, forests increase the absorbent qualities of 
different soils, and consequently the amount of liquids with 'Vhich they may be charged. 
This absorbent quality is about twenty-five per cent. in weight in sandy soils, and 
varies from fifty to ninety per cent. for argillaceous soils, and in humus it raises to one 
hnndred :mel ninety per cent. 
"We must admit," says M. Hun,1 11 that the sheet of water produced by the heaviest 
rains scarcely exceeds a decimeter (3.9 inches) in depth. But the bed of soil in a well-
stocked forest comprises a layer of humus over a great part of the surface of more 
than double this depth. In speaking of forests, I do not refer to the thin and ruined 
woods to which this name has been improperly applied; but to timber-lands like the 
forests belonging to the state, and to all the communal forests in the eastern depart-
ments, where the soil has a capacity for absorption greater than the volume of water 
yielded by the heaviest showers. From this we may explain the fact that after a 
deluging rain, the "'ater-courses issuing from a well-stocked forest show only a moder-
ate increase in their volume, and that they keep this up for quite a time, t.heir trans-
parency being scarcely affecteJ." 
GENERAL CO~CLUSIONS. 
Thus, to resume onr subject, forests hinder the superficial flow or delay its progress; 
they hinder evaporation, aud in a rain of given amount they tend to increase the por-
tion that is absorbed by the soil and to diminish the surplus flow, whi~h is lost without 
profit. 
The data of the problem being stated, it is easy to adduce the conclusions. If we as-
sume that the mean annual number of rainy days is 120 and of dry days 244, it follows 
that~ iu order that the rivers shall always keep at a constant level, the time required 
for the flow of their waters should be nearly three times greater than that in which 
they fell as raiu. It would Le necessary, therefore, that they should be stored in a res-
ervoir of which the ontlet should only be one-third as great as the inlet, thus allowing 
the waters to escape in a time three times as long as that in which they were received. 
If the flow takes place more rapidly, the reservoir will be dry for a season, after hav-
ing flowed in excessive abundance, which might cause either a local or a general inun-
dation. If, ou the contrary, the :flow is not so fast, it will not discharge in a proper 
time all the liquid mass, and there will be an engorgement, producing marshes and 
finally innndations. Thus an undne excess of rapidity or of slowness in the discharge 
of rain-water will cause, as we shall hereafter see, either fi:om the absence or from an 
extreme almndance of forests, the same results. 
FORESTS RETARD THE FLOW OF WATERS. 
Forests, by fa,voring absorption, allow only tLe minimum of waters to be liberated. 
Moreover, in prolonging the discharge of the liquid absorbed, they extend the time re-
quired for its flowing off, and serve like a reservoir, of which the springs are the out-
lets, and thus insure the regular feeding of the water-courses. Denuded soil, on the 
contrary, allows a part of this water to escape both by evaporation and by superficial 
:flow, retaining only imperfectly what it absorbs, and allows the sun's rays to pump up 
the moisture from the lower beds. For these reasons t.he springs become dry in summer 
and the rivers engorged in winter. 
SAINT HELENA-ASCENSION ISI.AND. 
Among the numerous facts that prove this influence of forests upon the formation of 
springs and the regulation of water-courses, we are led to cite the following, which ap-
pears to us to be characteristic: "When Napoleon was taken to Saint Helena," says M. 
Blanqui,'l " the English felt the necessity of occupying Ascension Island, which was 
then only a barren rock, scarcely covered with a few cryptogamic plants, and there 
they stationed a company of a hundred men. .A.t the end of ten years this little garri-
son had been enabled, by Jint of perseverance and plantations, to create a soil on the 
island, and from this to draw some water. It was abundantly planted with vegetables. 
Such was the result of plantation upon a rock in mid-ocean!" 
EXAMPLES NEAR AT HOME. 
But why should we seek so far away for the proofs of phenomena that are renewed 
dniJy under our eyes, and of which any Parisian may con vi nee himself without ventur-
1 Des inondations et des moyens de es prevenir, par :M. Hun, conservatenr des forets. 
2 Voyage en Bulgare. · 
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from the sea, they become a highway of commerce with other nations, 
who might in reason join in the protest against any impairment of these 
rights. 
If these duties are pointed out and the obligation clearly shown, it 
ing beyond the Bois de Boulogue or the forest of Mendon~ Let him walk out, after 
some days of rain, along the Chevreuse road~ borde1·ed ou the right by the forest of 
Mendon and on the left by cultivated fields. The amount of rain that has fallen is the 
same on both sides, and yet the ditches by the roadside along the edge of the forest 
will be still tilled with water, proving the infiltration going on from the wooded soil, 
while already for some time those on the other side, adjoiuin~ the cleared fields, will 
have been dry, after having served their purpose bra sudden tlow. The ditch on the 
left will have emptied itself in a few hours of all the water, which the one on the right 
will take some dn.ys to convey to the bottom of the valley. 
DIRECT EFFECT Ol!' l•'ORESTS ILLUSTRATED. 
To these examples we may add another which appears to us to he cllaracteristic. It 
is due to the observations of M. Cautegril, sub-inspector of forests, and was communi-
cated by him to the Ami des Sciences. (December ll, 1859.) 
"Upon the territory of the commune of Labruguiere (Tarn) there is a forest of 
1,834 hectares, ( 4,524 acres,) known as the forest of Montant, and ownetl by tbe com-
mune. It extends northward on the Moutague-Noire, aud the soil is granitic, with a 
maximum altitude of 1,243 meters, and a slope of from 15 to 60 in 100. A little water-
course, the Cannan brook, rises in this forest and drains the waters of two-thirds of its 
surface. At tbe entrance of the forest, and along tbis brook, will be found several 
fulling mills, each recruiring eigbt horse-power, and moved by water-wbeels wbich 
work the beaters of the machines. 
"The commune of Labruguiere had long been noted for its opposition to the forest 
regulations, and the cuttiug of wood, together with the abuse of pasturage, had con-
verted the forest into an immense waste, so that tbis great property would bardly pay 
the cost of guarding it and afford a meager supply of wood for its inh<tbitants. 
"While the forest was thus ruined and the soil denuded, the waters after each heavy 
rain swept down throngb the valley, bringing with them great quantities of grav~l, 
the debris of wbich still encumbers the channel of this stream. The violence of these 
tloods was sometimes so great that they were compelled to stop the macbines for some 
time. But in the summer time anotber inconvenience made its appearance. Little by 
little the drouth extended, the tlow of waters became insignificant, the mills stood idle, 
or could be run only occasionally for a short time. 
"About 1840, tbe municipal authorities began to inform their popnlat.ion relatiYe to 
their true interests, ann under the protection of a better supervision the work of 
replanting has been well managed, and the forest is to-day in &nccessfnl gro\Yth. 
"In proportion as the replanting progressed, the precarious use of the mills ceased, 
and the regulation of the water-conrses was totally modified. They now no longer 
swelled into sudden and violent tloods, compelling the macbines to stop, but the rise 
did not begin until six or eight hours after the rains began. They rose steadily to 
their maximum, and then snbsided in tbe same manner. In short, they were no longer 
obliged to stop work, and tbe "·aters were always enough to run two machines, and 
sometimes three. 
"This example is remarkaule in this, that all the other circumstances had remained 
the same, and therefore we conld only attribute to the reforesting tbe cbanges tb<tt 
occurred, namely, diminution of the tlood at the time of rain, and an increase in its 
tlow during common times." 
We may readily, from tbe precedin~, account for the part wbich forest.s act in 
heavy and long-continued rains as to the floods then produced. Before reaching tbe 
soil and ueing completely absorbed, the rain must pass through tbe dome of verdure 
formed by the leaves, which they wet, tbus cansiug the first appropriation of the 
waters. 'fben we must add tbe results of great permeability of woolled soil, and the 
great absorption of wbich the humus of forests is capable, so tbat until these demands 
are supplied no water can run from the surface. 
The How will be slower and with less destructive force tban in cleared fields, on 
account of tbe obstacles of every kind wbich the liquid mass meets in its course, so 
that it will not reach tbe bottom of the valley until after tbe rain which fell in the 
lower parts shall have been discharged. 
REVIEW OF l\L VALLES' BOOK. 
In a very remark a ule work entitled "Etude sur les inonda.tions, leu1's cause8 et leurs 
effets," published in 1857, M. Valles, an engineer ofponts et chaussees, contradicts tbe effi-
cacy of reforesting as a means of preventing inundations. In giving an account of this 
work in the Annales jorestieres, (December, 11:!57,) M. A- F. d'Hericourt combats these 
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becomes in one sense a national crime to neglect or m-ade them. In 
short, if the destruction of forests by those living about the head-
waters of a river abridges the rights of those liYing below, it comes 
within the province of government to restrain them. 
assertions in a victorious manner, and proves conclusively that the reforesting of a 
portion of the upper basin of the Loire would have prevented the inundation of 
1846. 
"Accepting," says he, "the data of l\L Valles, who has analyze1l with much cure the 
various phenomena which characterized the flood of Octob~>r, 1846, in the npper basin 
of the Loire, I will admit with him, that if we could have held back 175,000,000 cubic 
meters of water, the inundation which proved so sad a calamity to France would not 
have presented so painful an event. The upper basin of the Loire, as far as Roanne, 
comprises an area of 640,000 hectares, (158,080,000 acres,) of which at least a third, say 
213,000 hect·ares, (52,693,000 acres,) might be profitably reforested. This inundation 
was caused by a rain which lasted sixty hours, and poured upon the soil a sheet of 
water 153 millimeters (about 6 inches) in depth. This portion of the basin of the 
Loire, therefore, received 979,200,000 cubic meters of water. On the hypothesis of M. 
Valles, 244,800,000 cubic meters were absorbed. There accordingly remained for super-
ficial flow, 7::l4,400,000 cubic meters. 
"But let us suppose that, in 1846, the 213,000 hectares above-mentioned to have been 
covered with massive woods, and then let us calculate what would have happened. 
These 213,000 meters would have received, as their share, 2g0,000 cubic meters. The 
absorbent qualities of the soil are increased 40 per cent. by reforesting: and this oper-
ation would have withdrawn 130,116,000 cubic meters from the superficial flow. whtich 
would have reduced the amount upon the retimbered portions to 195,174,000 cubic 
metres. But this liquid mass would have been hindered in its course down the valley, 
as we have above explained, by the passive resistances of every kind which the forest 
presents, and a half, at least, would not have arrived until after the other half, which 
had fallen in other portions of the basin, had passed off. We may, therefore, condude 
that the ~nperficial flow would not have exceeded 500,000 cubic meters, and that the 
calamities occasioned by the inundation of 1846 would Lave been completely prevented 
by reforesting.' '( Les inondations et le licre de M. Valles; par M. A.JI'. Hericourt . ..d.nnales 
jorestieres, clecern bre 1t357.) 
SNOWS HETARD THE FLOW OF WATERS. 
This hinderance in the flow is very apparent at a time when the snow is on tho ground. 
When a part of a valley is wooded, tlle snows that fall there lie much longer t.han in 
other parts, and while dilnvial rains, which oruinarily cause inundations, would be 
quickly followed by a rise of waters in the cleared region, and suddenly augment the 
liquid mass in that portion, the same rains woulu atf'ect but slowly the snows that lie 
in the wooded portions. The swell would come by slow degrees, and the floou would 
gi vc no special cause of alarm. · 
MOUNTAIN TOHREXTS. 
But it is especially upon mountains formed of slaty or marly rock that the utility o 
forests is shown in a remarkable degree. 'Vhen tlle slopes of these lands, which have 
but slight powers of resistance, are denuded, the rains wear them into ravines with 
the greatest facility, forming partial excavations which ext.end from below upward, 
and end by forming a vast ravine, into which the lateral rills enter, and which are 
themselves ramified in every direction. A.t every shower the waters plunge from every 
part of the mountain into the channels they have worn, producing a torrent that brings 
down with it masses of rock and scatters them over the plains. When the slopes are 
wooded nothing of this kind can happen, for the trees protect the soil from the shock 
of the flood, and by retaining it with their roots they gnard it against erosions. They, 
moreover, break up the waters and binder them from flowing too rapidly toward the 
valley, and thus, Ly this double effect, they oppose an invincible obstacle to the forma-
tion of these devastating torrents. The most effectual obstacle that can be opposed to 
these inundations is, therefore, reforesting, and of all preventive measures this is the 
cheapest, besides offering, above all others, the inestimttble advantage of maintaining 
and of multiplying itself. We need not think that these effects will require a long 
time to be felt, for it is not necessary to wait until the woods have come to their full 
size, and in four or five years their effects will begin to be observed. Every replanting 
on these slopes or plateanx is, in some degree, a conquest over the dominion of the 
floods, and a reduction of the ravages that they may co::nmit. 
FORESTS IN EXCESS. 
But, carried to too great an extent, this operation will work precisely against the 
end which we desire to oiJtain. If the forests cover too great an extent of country, we 
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MONEY-PROFITS OF AGRICULTURE FRO)! THE SHELTER OF FORESTS. 
Many tlwusands of our young and middle-aged men will remember 
with gratitude the shelter afforded by woodlands while in camp or 
bivouac during the late war, and every military commander fully under-
may fear that the springs or subterranean water-courses may not be able to deliv0r all 
the rain that falls iu a given time before other mius fall, wllich will cover the country 
with stagnant water. This was the condition of Gaul at the time when it was covered 
with forests, and such is still the condition of certain parts of America, wllich are 
wooded in this excessive degree. By this means we explain the apparent contradic-
tions with which the partisans of reforesting are accused. 
REFORESTI~G WHERE :XEEDED. 
It will be uecessary, before coming to the desirable conclusion as to where the tme 
proportion lies, and which cannot uow be known with precision, that we should be 
able to show for each river-basin how much of a reservoir a forest should furuish that 
shall discharge, freely and with regularity, the rains that it receives only at intervals. 
However the case may be, it is evident that the reforesting should be carried on upon 
the mountainous parts of the different basins. It is there, practically, that the humid 
winds condense the vapors which they contain, on account of the lower temperature 
which there prevails, and from thence comes the superficial flow of waters, the absorp-
tion of which we wish to increase and make to appear in the springs, whose number 
and volume we would regulate. It is from thence, in short, the torrents begin which 
become ·the forerunners of the inundations, which it is our wish, if possible, to control. 
CERTAI~ CHA:XGES BEYO:ND OUR CONTROL. 
H may be asked as to whether, these investigations being ended., "shall we always 
be able to guard against these inundations 1" Probably not; for it is noli in the power 
of man to prevent atmospheric perturbations, and we have never yet found the reme-
dies against the return at times of the warm and humid currents of air from the Atlan-
tic to which these diluvial rains are due which cause thP.se damages. But at least, if 
we do not by reforesting entirely allay these evils, we may, peradveutuee, considerably 
reduce their magnitude, and enhance the efficacy of other means of defense which 
have until now been held as quite illusory. 
DIKES AXD OTHER STRUCTURES. 
At the present time most of the works constrncted for the preventing of these evils, 
in fact only increase them. It is held by a great number of engineers that transverse 
dikes, in order to be of service, should be built in tbe lower p;1rts of the valleys and 
near the months of afiluents; but the first result of this would be to cause inunrlations 
in these parts which are usually fertile and wt'll cnltivated, and where, if th101y bad not 
been built, they might not have been felt. 'Ve might have to pay damages for the 
property injured, and the sums, although considerable, would J>ot always be compen-
sated for by the advantages claimed. This system, moreover, amounts only to trans-
ferring the evil to another place without escaping it, and it is at best but a secondary, 
not a radical, remedy. As for longitudinal dikes, not only are they frequently unable 
to withstanil, in time of flood, the power of the waters, but they tend to erode the river-
bed, and to create obstacles which stop the materials carried down. Rivers, there 
fore, become for the country which they traverse a permanent source of danger, for by 
a moderate flood the plains are often overflowed. Reforesting quite removes this 
peril, and by hindering the erosion of torrents they check the wearing out of the chan-
nels of the rivers and the obstructions at their months from accumulations of sand 
and gravel. They also tend to favor the construction of longitudinal dikes at points 
where their utility is recognized. 
ALLUVIAL SEDIMENTS. 
To some persons, it is true, the wearing away of mountains is rather a blessing than 
an evil, where the fertilizing mud is brought down and deposited on tho inundated 
plains below ; and instead of placing obstacles to this transportation by the waters, 
they might wish to favor its increase by every means possible. Our rivers thus dis-
tribute over the plains, during their flood, treasures such as the Nile brings annually to 
Egypt, an<l which have been so highly valued that that river has been ranked as 
divine. But unhappily we forget that if our rivers sometimes deposit a fertilizing 
mud, they are oftener loaded with sand and gravel that sterilize and lay waste. The 
floods of t.he Nile are so beneficient, because they return periodically at certain sea-
sons, when the tropical rains have swelled the Heaven-favored waters of the great river, 
of which they furnish the supply. But with us the inundations come at irregular 
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_stands the yalue of forests as a protection, both to men and animals, 
against the heats of summer and the chilling winds of winter. 
But from a nobler point of view, because it relates to the permanent 
welfare of the whole country through all time, the protection of belts of 
timber to farm-stock and to fields of graiu is of the highest pecuniary 
times, and often when the fields are still covered with the harvest. Go, then, and per-
suade, if you: cau, the peasantry of Berre or of Provence to adore with gratitude the 
waters along the desolated banks of the Loire and the Rhone, which have swept away 
the labors of yean>, and covered their poor heritage with gravel-beds! Moreover, the 
mud of the Nile is brought down from the mountains of Central Africa, still, so far as 
we know, but slightly inhabited, and whose population might little object to the pri-
vation of this fertile element. But is this so with us ? In robbing the mountains of the 
little vegetable earth with which they are covered to fertilize, at their expense, a few 
priYileged points, is only to augment the riches of a wealthy country by impoverish-
ing the poor! (Clave.) 
Ol'IXIONS OF SIR CHARLES LYELL. 
Sir Charles Lyell, in noticing the conserYntive influence of vegetation in retarding 
the leveling effects of running water, says: "It is well known that a covering of 
herbage and shru~s may protect a loose soil from being carried away by rain, or even 
by the ordinary action of a river, and may prevent hills of loose sand from being blown 
away by the winds, for the roots bind together the separate particles into a firm mass, 
and the leaves intercept the rain-water, so that it dries up gradually instead of flow-
ing off in a mass aud with great velocity. The old Italian hydrographers make fre-
quent mention of the increased degradation which bas followed the clearing away of 
natural woods in several parts of Italy. A remarkable example was afforded in the 
Upper Val d'Arno, in Tuscany, on the removal of the woods clothing the steep declivi-
ties of the hills by which that valley is bounded. \Vhen the ancient forest-laws were 
abolished by the Grand Duke Joseph, during the last century, a considerable tract of 
surface in the Cassentiua (the Clausentinum of the Romans) was denuded, and imme-
dia.tely the quantity of sand and soil washed down into the Arno increased enormously. 
Frisi, alluding to such occurrenceE<, observes, that as soon as the bushes and plants 
were removed the waters flowed off more rapidly, and, in the manner of floods, swept 
away the vegetable soil." (Treatise on Rivers and Tor1·ents, p. 5; Garston's translation.) 
"This efi'ect of vegetation is of high interest to the geologist when he is considering 
the formation of those valleys which have been principally due to the action of riYers. 
The spaces intervening between valleys, whether they be flat or ridgy, when covered 
with vegetation, may scarcely unde'l:go the slightest waste, as the surface may be pro-
tected by the green sward of grass; and this may be renewed in the manner before 
described, from elements derived from rain-water and the atmosphere. Hence, while 
the river is continually bearing down matter in the alluvial plain, and undermining 
the cliffs on each side of every valley, the height of the intervening rising grounds 
may remain stationary." * * * * * * * * 
DEXUDIXG POWER OF RAINS IN SP.HX. 
"During a tour in Spain in 1830, I was surprised to see a district of gently undulat-
ing gronnd in Catalonia, consisting of red and gray sandstone, and, in some parts, of 
red marl, almost entirely denuded of herbage; while the roots of the pines, holm oaks, 
and some other trees: were half exposed, as if the soil bad been washed away by a flood. 
Such is the state of the forests, for example, between Oristo and Vicb, and near San 
Lorenzo. But, being overtaken by a violent thunder-storm, in the month of August, 
I saw the whole surface-even the highest levels of some flat-topped hills-streaming 
with mud, while on every declivity the devastation of torrents was terrific. The pe-
culiarities in the physiognomy of t.be district were at once explained, and I was taught 
that in speculating on the greater effects which the direct action of rain may once 
have produced on the surface of certain parts of England, we need not revert to 
periods when the heat of the climate was tropical. 
"In the torrid zone the rlegradation of land is generally mor(rapid, bnt the waste is 
by no means proportioned to the superior quantity of rain or the suddenness of its 
fall, the transporting power of water being counteracted by a greater luxuriance of 
vegetation. A geologist, who is no stranger to tropical countries, observes that the 
softer rocks would speedily be washed away in such regions if the numerous roots of 
plants were not matted together in such a manner as to produce considerable resistance 
to the destructive power of the rains. The parasitical and creeping plants also entwine 
in every possible direction, so as to render the forests nearly impervious, and the trees 
possess forms and leaves best calculated to shoot ofl' the heavy r~tins, which, when they 
have thus been broken in their f1ll, are quickly absorbed by the ground beneatb, or, 
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interest to the grazier and the farmer as well as to the gardener and the 
fruit-grower. 
An eminent English writer,* in speaking of this subject, says: 
When plantations and strips of wood of considerable extent are so arranged as to 
obstruct the wind in its course, shelter is afforded both to cultivated anti pasture land, 
and in appearance as well as in productiveness the character of the estate undergoes 
a thorough change. 
It cannot be doubted, by any one acquainted with the losses which are frequently 
sustained on high-lying farms from nipping frosts and withering winds, that in cold, 
late districts shelter is of the greatest value to the farmer. Various kin us of crops are 
liable at the time of flowering to be seriously injured if exposed to strong winds, and 
frequently cereal crops which are just beginning to ripen suddenly assume a prema-
ture whiteness after being loosened about the roots by severe wind-storms; the crop is 
imperfectly developed, and the farmer is the loser. Shelter will to a very large extent 
prevent this evil. Then, at harvest, it has been found that a line of plantations run-
ning transverse to the wind, though at the distance of half a mile, has materially 
diminished the loss from shedding. Along the eastern coast of Great Britain a proper 
increase of shelter would not fail to add several bushels of grain to the yield per acre; 
and in Caithness and Orkney, where, simply from the want of shelter at first, ordinary 
timber-trees rarely ever become more than stinted bushes, the increase would be a 
great deal more. 
1'he only way in which either forest or hedge plants can be started into growth in 
these northern countries is to afford them at once the shelter of a stone wall or earth 
embankment, and often when their tops appear above the upper surface of the protect-
ing dike they are cut over by the winds as by a knife. This shows in its extreme 
aspect the importance of that shelter which, in all exposed situations, must in a 
greater or less degree promote the development of crops. 
The value of shelter for pasture-stock is no less deserving of careful consideration. 
It is well known to veterinary practitioners that cattle grazing in high and exposed 
situations are generally more predisposed to consumptive and cutaneous diseases than 
animals pastured on low and sheltered farms. In cold, backward springs the shelter 
conferred even by a very small plantation is to the sheep-farmer in the highland dis-
tricts of the greatest practical service. On grazings much exposed to withering winds 
the large number of lambs deserted by their mothers in late seasons in consequence 
of a scarcitv of milk is sometimes a severe loss to the flock-master. But it is well 
known that on hill-farms partially sheltered by growing timber the percentage of 
deaths from this cause is considerably reduced. The pasturage, wh_en sheltered even 
in a very partial manner, is both earlier and more nutritive than if exposed to the full 
effects of unchecked winds, and in thoir haunts flocks rarely fail to indicate the situa-
tions which are really benefited by plantations, either near at band or at a consider-
able distance. It is a well-known principle of animal nutrition that the radiation of 
heat from the system is greater in a cold than in a warm temperature, and that more 
food is necessary in the former situation than in the latter to maintain vital heat. If 
it is practicable, therefore, in the formation of plantations to elevate the mean temper-
ature of any particular district two or three degrees, it follows that its grazing will not 
only be improved, but that, in proportion consumed, fattening animals will make 
greater progress than under less favorable circumstances. 
It appears conclusive, therefore, that the relation that exists between forestry and 
agriculture is a very in tim ate one; and yet while great exertions are being made to 
develop the agricultural resources of the country, the inactivity which has long pre-
vailed in respect to the management of timber continues the same, aucl presents, in 
some respects, an aspect hopeless enough. 
ENHANCED VALUE OF FARMS FROM TREE-PLANTING. 
The writer just quoted* thus aptly represents the profits to be derived 
from renting or selling estates suitably shaded with woodland: 
In almost every instance in which a farm is to be let on lease the offerers are infltl 
enced, in a greater degree than they themselves are aware of, by the first general ap-
when thrown into the drainage-depressions, give rise to furious torrents. (De laBeche, 
Geol . .Manual, p. 184, 1st ed. Lyell's Principles of Geology, tlth ed., Loud., 1850, p. 690.) 
l\IARSH1S MAN AND NATURE. 
The work entitled "Man and Nature," written by the Ron. George P. Marsh, our 
present envoy extraordinary and minister plenipotentiary to Italy, abounds in exam-
ples supported by high authorities bearing on this subject. It is understood that a 
new edition of this work, with additional facts, is in course of publication. 
*Morton's "Resources of Estates," London, 1858. 
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pearance which it presents. If the exposed parts are partially under thriving, well-
inclosed wood, the whole field.s, witlliu the range of vision, have such a look of warmth 
and fertility about them that, as if by intuition, a few shillings more per acre are put 
upon tlle land than wonld otherwise have been given. The amenity and value of 
landed property are so linketl together that iu ordinary cases the one cannot be in-
creased without a greater or less addition being made to the other also. It has been 
proyed by expcrieuce that in proportion as well-laid-outTplantations are extended on 
an estate up to but not beyond a certain point, the yearly value of its farms advance. 
I know property which eighty years ago did not yield more than half tbe rental de-
rived from it now. It was then, according to tJ1e testimony of old men in the district, 
little more thn.n an open waste; but tile proprietor began about then to plant exten-
sively, aud as the plantations increased in number and age the rental of the estate 
advanced 'Yith them, thougll the farm was nnytlliug but good. \Vitll right manage-
ment the same result may ue expected on every exposed property. 
We have in mind a farm the owner of wlJich some twenty years ago 
planted a row of maple-trees entirely around the boundary-liue, and on 
each side of the road that passed through it. As seen from a hill at a 
little -distance, these trees giYe a decidedl.v cheerful aspect to the land, 
and lJaye added. seYeral dollars an acre to its cash value. 
INSALUBlUTY CAUSED BY NEGLEOT OF AGRICULTURE; 'l'IIE SALUBRI-
OUS INFLUENCE OF TREES. 
In a warm climate an excess of vegetation, neglected and allowed to 
decay on the ground, will, as is well known, breed pestilence of snell 
virulence that it is not always limited to the locality where it originates, 
but spreads far beyond these limits, and sweeping off its hun<lreds of 
victims wherever exposure to the contagion and fayoring circumstance~ 
carry it. Within the past year the fearful ravages of disease at Mem-
phis and fit Shreveport have painfully renewed the memories of still 
more fearful calamities caused in former times by negleet of sauitary 
conditions or unwise exposure to malarious exhalations. 
Iu certain cases, as in the l\Iaremma of Tuscany, and the Pontine 
marshes near Rome, in a climate conesponding to portions of our own 
country, and under circumstances tlJat may in future produce like re-
sult~ with us, we see extensive tracts given np for centuries to the de-
structive reign of malaria, and only of late has any effectual remedy 
been attempted with reasonable prospect of success. So firmly, !Jow-
ever, has the evil been planted that many years of patient industry, 
guided by the best lights of modern science, and vast stl.ms of money, 
will be required to win back the lost favors of nature, and restore these 
regions to that prosperity they once enjoyed.* 
*The examples we have quoted are of such practical value as 8. warning to us not 
to neglect the causes which produced them, that we deem it proper to qnote from an 
article printed in the A.merica.n Journal of Science and Arts, in lcl30, a vivid descrip-
tion of them : · 
"MARE:\L'\fA 01<' Tl ' SCANY. 
"Tile ~Iaremma of Tuscanv extends from the south border of the vale of Arno to the 
StateR of the Chnrcb, and from the Appenines to the sea-sllore on the west. It was 
anciently covered with a busy race of men, lligh in rank among heroes and sages; but 
although its soils autl seasons were then the same as now, the insalubrious elements 
were probably kept in comparative subordination. 1\Iaremma signifies the region of 
malaria, and this Maremma has been cited as a proof that marsh effin via cannot be the 
source of malarious fevers, because this tract is nearly depopulated by the diseases 
attributed to that cause, although it is au undulating upland country of volcanic origin. 
But, perhaps it will be esteemed conclusive evidence that science bas discovered the 
lurking places of this poison, ancl that it conceals itself at times in spots remote from 
the shaking morass and mangrove sea-beach, although those are its legitimate places 
of abode. In the valleys of this deserted tract there are a few scattered houses, and 
the inmates, pale and languid, appear to maintain but a feeble conflict with the de-
stroyer. On the l.Jills are seen occasionally ruins of moldering towns and ancient 
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Among the remedies for pre,Tenting the spread of malarious emana-
tions, and counteracting their influence, are belts of timber planted 
along the borders of these pestilential marshes. Much bas been lately 
said of the wonderful influence of several species of the Eucalyptus, or 
towers. 'Above all the rest rises the eminence on which the a~red wnlls of Voltera repose. 
Its inhabitants wander like shades an..oug its majestic ruins, and do not attempt to 
preserve even their own habitations; but abandon them to tbe elements, and await 
with resignation the returns of the scourge wllich decimates them every year.' Some 
time in the sixteenth century a sweeping pestilence cut off from this whole region a 
great part of the population; after which the price of property declined, and the lands 
fell into possession of the great capitalists. 'From this tirue all productive activity 
was banished;' and althoup;h Leopold, Duke of Tuscany, made several attempts to 
plant colonies iu the Maremma, they were each unsuccessful, because the colonists 
died of the fever before a settlement conld be established. Thus the remains of a peo-
ple who were distinguished among the Volsci and Arretinii as warriors, and who im-
proved upon the science and taste of Greece and Tyre in the arts of peace, have gradu-
ally wasted away before the ravages of the pestilence. The genial climate allows the 
progress of vegetation through the winter, when multitudes of shepherds and herds-
men descend from the Appenines with their flocks and ca,ttle to pasture on tho spon-
taneous herbage; but during the summer companies of wild horses and herds of black 
cattle sweep over these immense pastures, revelin~ at will in the produce of the fields. 
The voices or the foot.steps of men never interrupt these solitudes except in the ruined 
cities and an occasional hamlet in tlle valleys which shelter a few manufacturers of 
alabaster and alum. Enm these employments are not followed from March to Novem-
ber. All is resigned to the dominions of malaria, which 'increases iu proportion as 
the resistance of civilization diminishes.' 
"PONTINE ~L\.RSIIES. 
"Bnt it is in the States of the Church that this pestilence exercises its most hideous 
sway and spreads the darkest ruin. The lands arc more fertile than the Maremrua of 
Tuscany. Fig-trees and aloes grow among the ruins; vegetation is too lnxuriant to 
be employed i 11 pasturage. The eye ca11not penetrate the depth of the majestic woods, 1 
and the imagination peoples their gloom with the maues of that ancient people who 
formerly rendered these solitudes illustrious. 
"When the papal throne was established atAvignon, iu the beginning of the four-
teenth century, Rome was given up to the most desperate factious. Nothing can sur-
pass the misery occasioned by these civil wars. One ambitions family succeeded to 
another ; one demagogue displaced another in such rapid succession that when Greg-
ory XI returned to Rome in 1377 be found that the country was laid waste; that 
the suburbs had disappeared ; that the walls in many places were broken down, and 
that the diminished and discouraged population had neither wish nor ability to re-
turn to the pursuits of industry ; and from the period of this melancholy desolation, 
when the luxuriant gardens and fields, and the beautiful courts and pleasure-grounds 
in the city, and contiguous to it, llad been for some time neglected, malaria commenced 
its friglltful and gloomy reign. As a consequence upon these political animosities, 
estates were wrested from their owners, and fell in vast domains into the possession of 
individual proprietors. Thus, upon luxuriant soils and in places that had been 
pampered with the utmost efforts of culture, lazy weeds and thickets of herbage accu-
mulated unthought of, sending forth pestilence, at once the 'cause aud the conse-
quence of the iusalubrity of the atmosphere, banishiug the rural population from the 
fields.' The sun shines here with the purest light; the softest airs woo the liugering 
and admiring passenger ; the winds blow with the most exhilarating freshness; but 
all these advantages are turned to deadly agencies for the want of an enterprising, 
vigorous, industrious, and persevering population. Neglect creates what is equivalent 
to a marsh in every thicket of herbage, and the evil increases, and will increase, while 
there are no effective laborers, and while only a few ignorant, half savage, and decrepit 
herdsmen roam over the lands, haggard and trembling with the anuual visitation of 
disease, 'possessing hardly spirit e11ough to ask strength from Heaven to resist the 
coming attack, or scarcely a wish to survive it.' 
The celebrated plain which surrounds the city of Rome extends from the promon-
tory of Circe to the hills of Etruria, thirty leagnes in length by t.en or twelve broad. 
The surface is uneven, but neither are the valleys deep nor the hills precipitous. The 
plaiu semns an immeasurable extent of turf, spotted with thorns and briers, and a few 
solitary post-houses on this deserted tract alone 'reveal to the traveler that he is ap-
1
.A.n excess of woodlands may prove as injurious to human industry and happiness as a deficiency 
of the former. It should be our highest aim to ascertain where this golden mean lies, and bow it can 
be most effectually maintained.-H. 
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blue-gum, an Australian tree lately introduced and found to thrive well 
in the southern part of the United States. The results of observation 
upon this and other questions in which. sanitary welfare depends upon 
the presence or absence of forests, would come within tlJe range of in-
quiry proper for tlJe commission we are recommending. 
proaching the city of Rome.' There is no example of so rapi<l a depopulation as that 
which now wastes this imperial city, unless b,y siege, or by some elemental catastro-
phe. This is owing as well to political as to physical causes, but the proximate cause 
is malaria. So late as 17£,1, the city contained 166,000 inhabitants. 'The streets,' 
says M. Cbateauvienx, 'at tb~1t time were filled with sumptnous equipages and liver-
ies, and decorated with magnificent palaces. In 1812 I entered the cit.y by the same 
road, but, instead of equipages, it was filled with droves of cattle, goats, and wild 
horses, which a number of Tartar-looking horsemen, armed with lances and wrapped in 
cloaks, were driving before them. These seek an asylum within the walls of Rome 
from the fate that awaits them in the fields.' The population of the city has dimin-
ished more than sixty thousand in twenty years, and of the one hundred thousand who 
remain, ten thousand are vine-dressers and herdsmen, who have fled before the pesti-
lence from their habitations in the country. The deadly influence advances every 
year, invading some new section or sqnare, aucl every year its terrible effects are aug-
mented ; for as it 'increases in the inverse ratio of the resistance occasioned by the 
population, the fewer inhabitants the more victims.' Some parts of the city contain 
more dwellings than inhabitants, consequently no repairs are ma<le; stairs, doors, 
roofs, and windows fall, but are not replaced; the occupants remove to other dwell-
ings; abandoned palaces frown in gloomy grandeur, and multitudes of convents are 
uninhabitable, and loft even without a pol'ter to take care of them. It is here seen 
that the pestilence walks in the footsteps of receding industry, wherever its effectual 
resistance is withdrawn, while the remains of civilization and cnlturefnruish aliment and 
stimulns to the insalubrious exhalations. The deep, weedy dells, and the rank herbage 
around the moldering ruins, supply these pestilential materials, from which tho sun 
and airs of Italy extract swift poisons, aud from which every breeze comes freighted 
with the messengers of death. 
''ATTEMPTS TO RECLAL\I THE PONTINE MARSHES. 
"These obvious proximate causes are in full operation over the Pontine marsh. The 
attempt to rPclaim it does honor to the pontificate of Pius Six•th; but although twenty 
miles have been restored on the Appian way, where three feet of alluvial marsh bad 
formed aboYe the pavements, a,ud although the reclaimed lands are more productive 
than those of almost any other country, yet so immense a tract (more than a hundred 
miles) remains that the enterprise will probably fail under the present nerveless gov-
ernment, especially as the disease is fatal to the workmen except for a short time in 
winter. So successful, however, are the efforts of the French engineers, under the pro-
tection of Pius, that not a .doubt l'emains that the whole spongy morass, now covered 
with reeds and the hoary water-willow, might be restored to cultivatio·n; that the 
pestilential influences might be eradicated, and a healthful population be made to rise 
near its fertile valleys like that which distinguished the days of the republic. Those 
parts which have been but partially drained are represented as more rich and beautiful 
than the Elysium of ibe poets; but the charms of a fragrant atn10sphere, the efful-
gence of an nncloudPd sun moderated by bowers of foliage, the rich verdure checkered 
by flowers of every hue, the clustering vine and loaded fig-tree, invite the passenger to 
linger in the scene of enchantment only that a deadly poison may insinuate itself into 
his veins. Near the sea, on the west of the Via Appia, is a garden of Prince Doria, 
the flowers and trees of which have so long grown wild that the tangled shades form 
a receptacle of miasmata, and a deep, fertile valley, the propert.y of Prince Chigi, 
shaded with elms, and possessing every variety of rural elegance and beauty, has long 
been abandoned to the dominion of nature and the seasons. Deer and birds are the 
only objects of moving life which disturb the frightful repose. 
"These will suffice for examples of neglect, and will show bow it is co-operating with 
natural causes to depopulate one of the fairest portions of the globe; and as like 
causes produce like effects, Rome, while gathering up her glories and her mighty deeds 
for the shroud, and passing to the silence and solitude of Paestnrn and Volterra, may 
alarm the inhabitants of other cities, and teach them to guard against the approach of 
similar dangers."-( .. :hn. Jour. of Science and .th·ts, 1830, xvii, 318-322.) 
See, also, De Prony, Description hydrogmphique et historiq1te des marais pontins. Relief du 
sol, cadastre, details interieul's, analyse 1·aissonnee des p1·incipaux projets p1'0]Joses pou1· leur 
dessechement, etc., (with atlas in folio.) Paris, 1822. 4to. 
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As an evidence that like causes produce like results, we quote from 
an English "·ork of high authority* the description of a parallel to the 
Maremma of Tuscany, as found in Northern India: 
In the valleys at the l>aiile of the great Himmalayan range in Northwestern India 
there are tracts of country which are lost to every useful purpose, from the waters by which 
they are traversed being altogether uncontrolled and unreguLated. The consequence 
has been that these tracts, highly favored by nature in other respects, have oeen trans-
forrne<.l into great, marshy, pestilential wastes, tenantetl only by beasts of prey, and 
fatal, not solely to such human l>erngs as pass through them-for no man can dwell 
there permanently-out by their malarious exhalations tainting the air for a consider-
able distance around them. 
The writer 11ere quoted had then (1852) recently visited the works of 
improvement that had been undertaken in Tuscany by the government for 
improving its sanitary and social condition. Two principal works had 
been devised. The first in the valley ·Of the Obiana River, which, for a 
lengtll of sixty miles and an average of about three, had been reduce1l 
to the most frightful state of unhealthiness and depopulated by malari-
ous influence, and here the work had been finished with the most remark-
able succ~ess, ·the entire valley being restored to a healthy condition and 
occupied by an industrious population.; its low, marshy localities all 
· filled np, and the waters under perfect control. The other work was 
the great lake or marsh of Castiglione, which, for centuries, had been a 
center of miasma, whence the whole adjoining country was infected. 
Here operations were still in active progress, and the goou results, 
although promising fairly, bad not yet been fully realized. 
These instances may doulJtless suggest parallels on a smaller scale, 
perhaps, but not less marked, to the minds of many who may read these 
pages. The deductions are obvious, and the whole sulJject worthy of 
most careful study. 
EVILS RES.UL'L'IN G FROM AN EXCESS OF FORESTS. 
There can be no doubt but that injuries may result, as well to agricul-
tural interests as to the public health, from an excess of forest growth. 
In ancient Gaul the climate was very different from that of France as it 
is to-day. The fevers that prevailed in many sections of the country 
when covered with swamps disappeared when- these swamps were 
drained. The decaying timber, when first exposed to the air, increased 
these prevailing diseases; but this cause of sickness disappeared when 
the decomposit.ion became complete. 
It is the highest aim of forestry to attain the golden mean between 
too much and too little, and on this due balance of field and grove 
depends that equilibrium of health and wealth that promises the great-
est amount of human happiness to the greatest number, and througi.1 
the longest period of time. 
WANTON DESTRUCTION OF FORESTS IN FORMER TIMES. 
Prof. David Low, of tbe University of Edinburgh, in his eminently 
practical work entitled " On Landed Property and the Ecouomy of 
Estates," (1856,) in speaking of this subject, remarks: 
The cultivation of wood is a branch of rural industry which merits, in a high degree, 
the favor of the community and the attention of all who possess property in land. It 
appears to be the early aim of nature to clothe the surface of countries with trees. It 
*Italian Irrigation; a Report on the Agricultural Canals of Piedmont and Lombardy~ 
addressed to the Honorable the Court of Directors of the East India Company. By 
R. Baird Smith, F. G. S. 2 vols., Bvo. London, 1852. I, p. 71. 
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is the aim of man, after a time, to cut down the forest, that he may clear a space for 
his labors an<l apwy the timber to his uses. Every means is then taken to destroy, 
without a thought of preserving or renewing: and fire is added to the hatchet to de-
stroy what ages have been employed to produce, and what ages would be required to 
restore. The ravages of the Roman soldiers among the forests of the conquered coun-
tries would exceed belief were they not attested by many records. It was not enough 
for them that military roads were formed to maintain their unjust dominion. They 
consumed tl:le woods of the conquere<l countries by fire, that the inhabitants might be 
driven from their retreats. Thus inmense tracts in this country were laid waste, and 
yet remain despoiled of the rich vegetation which they once afforded. Ireland, exempt 
from the R~man dominion, long remained a finely wooded country; but the forests were 
wasted by degrees, and the civil wars of another age completed their destruction. The 
last wolf of tile Irish woods, we are told, was killed about the beginning of the last 
century, showing that the great forests of the verdant isle ha<t then nearly reached 
their term. The beautiful island of Madeira, so named from its woods," wa~, when 
discovered, an entire forest. The Portuguese settlers set all the woods on fire, and 
now scarcely a forest-tree remains in all the island. In the United States of America 
we all know the rapidity with which this kind of clestruction proceeds. Besides the 
labors of the settlers; fires lighted by chance in the woods extend over immense tracts 
of country, anu consume every growing tree. 
PROFITS : PROFESSOR LOW ON TilE PLANTING OF TREES. 
But there is another and more cheering era in the bistory of the sylvan scene. This 
is when civilization bas advanced, and man, under the safeguard of laws, sets about 
restoring the desolate<l forest. The cultivation of wood then becomes an art founded 
npon principles, aud pursueu for the gratification of taste, or for purposes of utility. 
'l'he planter has been characterized as the most disinterested of men, because he labors 
for posterity. The claim of the planter to this distinction may be questioned, although 
l1e may enjoy the thought that the workmanship of his bands will not perish with him. 
Like every ono who labors from choice, the planter experiences gratification in his 
pursuit. The little tree which be places in the gronud quickly becomes a part of the 
landscape around; and thus the taste is gratified almost as soon as the work is done. 
In a few years more his woods yield shelter from the winds, ancl thus increase the value 
of the lands around, while it is rarely beyond the expectations of human life to look 
for a direct profit from the wood as it advances to maturity. To expend capital 
on planting, indeed, is merely to lay out a fund to increase at interest, 
and often at a high rate of interest. Let it be supposed that a wood 
requires sixty years to reach the age of good timber; that the land is worth 5s. 
per acre of yearly rent in its original state; and that the expense of planting and in-
closing it is £5 per acre. Then, rating money at 5 per cent., and supposing it to in-
crease at compound interest, the amount of £5, principal and interest, will be found 
by calculation to be for sixty years £93 7s. lld.; and the amount of assumed yearly 
rent, 5s., for the same period, £88 7s. lld. So that, if the wood shall be worth £181 
15s. 10d. at the end of sixty years, the original capital will have been laid out, and the 
loss of rent returned at 5 per cent. compound interest. But £181 15s. 10cl. per acre, 
including the progressive thinnings, would be considered by planters as a low price 
of wood, even of the least valuable kinds, of sixty years' standing; and, therefore, it 
will be seen that wood may yield a high return on the capital expended. Planting, 
then, may be readily rendered the means, on the part of a landed proprietor, of setting 
aside a fuud for any specific purpose, as for a provision for a family; and no man is 
deemed peculiarly cli~interested who merely obeys a dictate of reason and humanity, 
and provides for his descendents. The planter, then, has his motives of rational inter-
est to justify him in the opinion of those who look only to gain. Relays out his capi-
tal with a view to a profitable retnrn. He improves the value of his estate, while, in 
the practice of his art, be finds the materials of an innocent recreation. It may be 
questioned whether, in the whole range of rural occupations, one more interesting pur-
snit presents itself than the superintendence of a growing wood, presentiug to the eye 
at every season new objects of interest and solicitude. \Vhere is the planter who 
woul<l wish the workmanship of his hands undone, and who does not look with an 
honest pndc ou the beautiful creation which, with a generous spirit, he has raised up 
around him? 
The cultivating of trees, then, may without diminution of the 
gratification of taste be pursued as an economical art, involving considerations of 
profit. Even iftbe gratification of taste shall be mainly regarded in planting, still it 
mnst be held to be important, as the means for extending the culture of wood, that the 
object of desire sb~tll be obtained at the least cost, and placed within the reach of the 
greatest number of persons. If, on the other hand, utility and profit shall be chiefly 
regar<le(l, then, as in all the other branches of rural economy, the more simple ::~nil 
"" .~[adera" sinifies tim her or wood: "Maclera cle construccion," sllip-timl>er, &c. 
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economical the means are uy which we are enauled to accomplish our purpose, the 
more perfect may onr practice of the art be considered. Looking to plantin<T as an 
economical art, it is not enough to produce timber any more than it wonl<l ue to pro-
duce wheat, or barley, or rye. The labor and capital employed should be economized, 
and the higuest return of produce derived, in order that the full measure of public and 
private benefit may be obtained. That, indeed, is not the true economy which looks 
merely to the saving of present expense without reference to the ultimate return, yet 
the saving- of present expense is au important consideration in the planting of wood. 
One of the first inquiries of planters who design extensive works must generally be 
the pecuniary sacrilice required to effect the purpose. To enhance expense, then, is to 
lessen or take away the inducement to plant in many cases, and especially iu the case 
of those more uarren ]_.)arts of the country, where the greatest profit is to be derived 
from wood; and when we reflect on the great importance of covering snch parts of our 
island with so rich a produce, we must see how great the error would ue in Jisreo·arcl-
iug economy iu the practice. o 
PHOFITS: OPINIONS 01<' l\IR. MORTO~. 
While the amenities and shelter afforded by plantations must necessarily, more or 
less, bear indirectly on the intrinsic value of landed property, it is mainly to the direct 
results obtainable from woorl itself. viewed in the lig-ht of a regular crop, that attention 
is most frequently directed to it. The agricultural crops which yield the largest returns 
are usually preferred by the farmer; and, while it can be proved bs facts and figures that 
wood is frequently in tho end much more remnnerative t.o the lancllord than ally other 
description of crop, the delay in returns from it must be the principal cause of its being 
grown only to a very limited extent. With laud in request for farming purposes at£~~ 
or £4 an acre of rem. and upward, the profit tbat would be derived from a crop of wood 
in that case could scarcely be expected to be proportionately so great as on land of less 
agricnltural value. Nu doubt fertile soils will produce more timber in a given time 
than poor soils, aud will, in some instances, give even a returu of £5 to £6 au acre per 
annum when under wood; but, if profit is the main design of plauting, it is the steep, 
stony ravines and their poor lauds, incapable of being profitably cultivated, that should 
be planted. On soils of this class a much higher annual return is often obtained from 
a crop of wood than could be realized in agricultural rents. Of course this will not 
be the case when a kind of timber bas been planted which the soil is incapable of 
bringing to maturity; but a mistake of this natnre will only occur when the skill and 
judgment of the planter have ueen at fault. It is, indeed, a matter of regret that, in 
numerous instances, errors of this kind are committed by incompetent foresters; but 
lauded proprietors have themselves greatly to blame in r equiring no higher standard 
of merit from those who are intrusted with the management of their plantations than 
that they shoulu be able to handle the ax. To fit a man for the proper discharge of 
his duties as a forester, he would require, in addition to an extensive acquaintance with 
the practical developments of pla,ntation management, to have a colllprebensive 
knowledge of vegetaule organography and physiology. The possession of these acquisi-
tions implies an amount of education which shonld place the individual above the 
position of a mere worker; and, if it is only ou large estates that such au officer can 
be employed, the occasional advice of some qualified professional man may serve a 
similar purpose on small properties.* 
ECON0~1Y OF GROWING TE\1llER TO FULL SIZE. 
In the few places where timber-lands are kept for growing wood in 
the United States we believe it is customary to cut off the entire crop 
at intern"tls of thirty or forty years, more or lesR, and then leave the 
young Hhoot~ to spring up into another growth. This is a waRteful kind 
of arboricnltnre, as will be seen by a slight examination of the mathe-
matical principles involved. 
The timber of our country, with scarcely an except.ion, grows by the 
addition of a ring of new wood annually next to the barlc If we sup-
pose these rings. of growth to be true circles, and of equal \Yiclth, their 
radii would be from year to year as follows : 
1, 2, 3, 4, 5, 6, &c.-an arithmetical series. 
The area~ within these rings would be to each other as the squares of 
these radii, viz : 
1, 4, 9, 16, 2:5, 36, &c.-a geometrical serier-;. 
The differences bet,,;een tlJese successive numbers would Rhow tue 
*Resources of Estates. 
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relative areas of the rings, or (if, for a given length, they could be sep-
arated and weighed) their value, and the numbers would be: 
1, ~, 5, 7, 9, 11, &c.-an arithmetical series; 
of which the common difference is 2. In other words, a tree will grow 
three times as mnch in weight and value during the fifth year as it did 
in the second; three times as much in the eighth year as in the third, 
and so on, besides its increase in heighth. Furthermore, a large tree is 
more valtutble than a small one, in proportion to its weight or solid con-
tents, because it can be applied to more uses."* 
There m3,y be exceptions to this rule of growth, because in certain 
species the rate is more rapid in the earlier years. ]'rench writers on 
forestry have divided growing timber, as to its management, into the 
following classes: 
F1.daie is a full-grown wood in which the timber is all of the same 
age, and allowed to stand till of full maturity and value. It is then cut 
off in divisions or compartments, and the htnd again planted, it may be, 
with another species. ThiR, b,y preference, is Yalued above all other 
methods, and is that used in the state forests of France, and recom-
mended elsewhere, wherever practicable. 
Taillis or coppice, is a spontaneous growth from the stumps or roots 
of other trees, and is cut off after a mnch shorter interval, yielding less 
wood, and of less value as to quality, !mt on private estates found some-
times more profitable to the owners, especially with the soft, rapidly-
growing kinds most used for firewood, and in the smaller industries. A 
variety of this kind of culture, termed taillis compose, consists in leaving 
here and there certain promising trees to grow to their full stature and 
value. These add in many cases very largely to the profits of the forest, 
and this should be done whenever circumstances admit. 
Jardinage is the cutting out annually from the forest such full-
grown trees as may be found, leaving others to fill their places. The 
woodmen, in doing this, seek to save the young trees as much as possi-
ble, by lopping off' the branches of the trees to be felled. With climb-
ing spurs fastened to his legs, and with a rope and hatchet or saw, he 
climbs to the lowest limbs and cuts them off; thus proceedi!1g toward 
the top, till his tree is simply like a mast, and withont branches. In its 
fall it is then much less liable to injure itself or other trees. This 
method by jctrdinage is not recommended where the others can be prac-
ticerl, as the forest is very liable to run out, and the soft, rapidly-growing 
kinds will be apt to get in and shade out the slower anclmore valuable 
growth. Tile rules of management in these several methods have been 
reduced to great accuracy, so that the professional forester in Europe is 
able to produce the greatest possible result from his labors. In first 
planting, the timber is much closer together than is for its good as it 
grows larger, so that a. constant tlJinuing ont. is necessar,y, while the 
more promising trees are trimmed and trained to the most Yigorous and 
rapid growth possible. 
"Tlwre is a certain age of maturity in which each tree attains its greatest stren<Tth 
and durability. If cut down before that age, the tree is not only smaller, but contains 
a greater proportion of sap-wood, while the heart-wood is less strong and lastin<T. If 
allowed to gro lV too long, the center of the tree become either brittle or soft, a;d de-
cay sets in. The following data are from Tredgol<l's tables: oak, age of maturity, 60 
to 200 years-average, 100 years ; ash, elm, and larch, age of maturity, 50 to 10::J years · 
fir, age of maturity, 70 to 100 years. ' 
'l'he best season for felling timber is tha,t during which the sap is not circulatin<T-
that is, in cold and temperate climates, thewinfe1·, and in tropical climates, the dry seas~n; 
for the sap tends to decompose, and so cause a decay of the timber.-Meade's Naval 
Co11Biruction, p. 291. 
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IIerein conbists their great success, and in this kind of experience 
our American people have everything to learn. They should be enabled 
to judge of the adaptation of these various methods, not only as prac-
ticed in France but in Germany and other countries of Europe, where 
forestry has long been carefully studied as a science, and it would be a 
part of the duties of the proposed commissioner of forestry to condense 
and apply this information for cur benefit, and to suggest such modifi-
cations as might appear best adapted to our circumstances. The ripest 
experience of the Old World would thus be made available, and our peo-
ple would be able to reap the benefits of whatever there may be of merit 
in their methods, and which might thus be made generally known.* 
EARLY RESERVATIONS OF THIBI~R FOR SHIP-BUILDING. 
The value of American timber for ship-building has been recognized 
in Europe from the earliest colonial period, and in some instances the 
collection and preparation of forest products was a principal motive in 
the founding of a settlement. Thus, in the reign of Queen Anne, a con-
siderable number of German Palatinates were induced to settle on the 
Hudson, where the collection of turpentine and making of tar were 
original but fallacious motives with the government. Because devised 
without knowledge of the country aud its resources, the experiment 
failed, and the emigrants found their proper place as agriculturists. 
Some of the conditions of early grants and charters, and the instructions 
of those sent out to put tbem under operation, are curious as illustrating 
thA state of knowledge of the times, and as indicating the great 
value attached, even then, to the~:-~e essential resources of commercial 
wealth and naval power. However designed, they proved iu many 
instances oppressive, and may be reckoned among the causes of discon-
tent that resulted in our American revolution. They were injudicious 
at the time, because the timber was then in excessive abundance, and 
the space it covered was really needed in part for agricultural use. 
When, therefore, for example, the agents of the '~Surveyor-general of 
*Careful trimming will wonderfully promote the growth of wood, by preventing :1 
waste of the vital energies of the tree upon parts that are useless or injurious to best 
results; and the writer of an anonymous popular book entitled'' English Forests and 
Forest Trees," remarks, p. 302, tha,t ''more timber is lost by being too fearful of cutting 
down than by boldly thinning.'' 
The following table shows the number of trees on such land as the forest of Dean 
that may be cut at different periods from their being first set: 
Distance of trees from each other, in feet. 
6 ------ ---- ---- ---------- ------ . ----- -----. --------- ----
10 -------------------- ·----· ---------- ----- - ------ ·-----
15 - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - . - - - - - - - - - - - - . - - - -
20 -- . - - - - - - - - - - - - - - - - - -- - - - . - - - . - - - - -. - - - - - - - - - - - - - - - - - -
25 ------------ ---- ··- ------ ·--- ---- ·--- -----· ----·· ------
30 . - - - - - - - - - - - - . -- - - - - - - - - - - - - - - -- - - u - - - - - - • - - - - - - - - - - •• 
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Trimmings, however useful in its place, is sometimes decidedly injurious, and should 
always be practiced with intelligence. In the oak forest of Sussex it is deemed injuri-
ous, as it lets in the air to the heart of the timber. The better way is not to allow 
lat·ge side branches to form by so planting anu training that the tree will form one main 
stem, which is usually the case in woods of proper density. 
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the King's woods," within the territory now embraced in the State of 
J\Iaine, set the King's arrow* upon trees that rotted in the forest, or 
attempted to enforce the severe penalties which their instructions pre-
scribed, it ·cannot be wondered at that these measures led to mutual 
recriminations and bitter hostility on the part of the colonists. 
In some of the patents for land granted during the colonial period 
there were, however, conditions relative to the prevention of forest :fires 
which show that the dangers from this cause were then fully appreciated, 
and some of tllese provisions em braced in grants made by the colonial 
go\ernment of New York a hundred and fifty years ago would even 
now be regarued as models in their wa.)' , and well worthy of our careful 
study. '.rhese historical features of the timber-question would come 
properly under the notice of the com mission recomweuded, and would, 
in many respects, be of great practical value. 
E:X:ISTI G l{ESERVATIONS FOR NAVAL CONSTRUCTION. 
The attention of our Government was ealled to the importance of 
reserving timber for our Navy, and an act was passed J\larch 1, 1817, 
making reservations of public lands for this purpose. It provided that 
the Secretary of tlle Navy, under the direction of the President, should 
cause such vacant lands as produce live-oak and red cedar to be 
explored, and :selections made as might be sufficient for the supply of 
timber for the Navy. The President was empowed to reject the whole 
or any part, and with his approval the lands were to be withheld from 
future sales. No vested rights were to be impaired.. Vessels laden with 
stolen timber were to be forfeited, and the mode of procedure was 
specified, and essentially similar to that in case of violations of the 
revenue laws. Various laws have since been passed, and judicial or 
official opinions rendered. t 
*Trees are marked l>y a hammer bearing certain letters indicating that they are to be 
reserved from cutting, or that they may be cut; aud one end of this hammer bas a. cutting 
edge for smoothiug oif the bark. The marking-hammer throughout Europe bas been 
adopted as the symbol of the forester's profession, as the pick bas of the miners.-H. 
tTbat this question may be fully understood, we here append au abstract of the 
official opinions that chiefly control the administration of these reserved lands. Their 
care was transferred to the General Land-Office in Hl55. 
REMOVAI, OF INTRUDERS ON PUBLIC J,ANDS. 
"Intruding settlers on the public lands may be removed by mHitary force, under act 
of :March :3, 1r;o;. Tbe United States have also all the common-law and chancery 
l'emeclies enjoyed by individuals under si rnilar circn mstances for protection and redress." 
(Attorney-General's Opinions, I, 471; Wirt, May 27, 1821.) 
RIGHTS OF SETTLERS IN EAST !<'LORIDA IN RESPECT TO CUTTING LIYE-0.\K. 
"Settlers on the pnblic lands in East Florida, under the act for the armed occupa-
tion a,nd settlement of the nn3ettled part of the peninsula of East Florida, are not en-
titled to cut live-oak and other timber, except for the purpose of clearing, until they 
comply witll all the conditions of the law. 
"The conditions precedent to that right are the obtaining a permit from the register 
of the laud-office describing the place of the intended settlement; the residc11ce in the 
Territory of :five years; the erection of a house fit for the habitation of man; the clear-
ing and inclosing of at least :five acres, and actual residence thereon four years next 
following the .first year of the rlate of such permit; and the proving before the proper 
tribunal, within one year after the survey of said lands aud the opening of the proper 
office, tb::tt the settlement has been commenced ou the qnarter-sectiou located, and, 
within six months after the ex:piration of the ti ve years' resiclence, the proving of such 
continncd residence &nd cultivation." (Attomey-General's Opinions, IV, 221; Nelson, 
Aug. 11, 1843.) 
THE UXITED STATES VB. EPIIRIA~f BIUGGS. 
t: On the 2tl of }f:lrcb, 18:H, Congress passed an a,ct ( 4 Statntes at Large, 473) enti-
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The amount of public lands resenTed by authority of Ia·w is now Yery 
nearlJT as follows: 
In lVIississippi ......................... .. .......... - ...... . 
In Florida .................................. - .......... . 
In Louisiana ............... . ............................ . 
In Alaban1a ............................. _ ......... . 
.Acres 
26,218 
208,824 
9,170 
240. 
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 244, 452 
It iR proper to remark that the act proposed ·with this report has no 
relation whatever to these lands as to their management or use. It is, 
however, quite probable that great benefits might incidentally accrue,. 
tled 'An act to provide for the punishtnent of offenses committed in cutting, destroy-
ing, or removing live-oak or other timber or trees reserved for naval purposes.' 
"The act itself declares that every person who shall remove, &c., any live-oak 0r 
red cedar trees or other timber from any other lauds of the United States shall be 
puuisheq by fine and imprisonment. 
"The title of the act would indicate that timber reserved for naval purposes was 
meant to be protected by this mode and no other. Bllt the enacting clause is general, 
and therefore cutting and using of oak and hickory, or any other description of timber-
trees, from the public lands is indictable and punishable by fine and imprisonment." 
(Howard's Supreme Court Reports, IX, 351, January term, 1850.) 
RIGHTS OF PRE-E:\fPTIOXERS IX FLORIDA RESPECTING LIVE-OAK, ETC. 
''Pre-emptioners under the act for the armed occupation and settlement of the un-
settled part of the peninsula of East Florida, approved August 7, H'-12, have no .right 
to cut li \7 e-oak or other timber for any purpose other than to clear and fence their 
lands until after five years' occupation shall have enabled them to acquire a perfect 
title. 
"All lands within the prescribed limits as to bounda,ry and quality were open to 
such settlement, with the single reservation contained. in the third section, which pro-
hibits any such settlement within two miles of any permanent military post of the 
United States, established anu garrisoned at the time such settlement and resiuence 
was commenced. 
"Settlers have all the rights necessary to enable them to perfect their title by clear-
ing, improving, and inclosing the lanu, but have no right to cut, or to have cut, valua-
ble timber for sale or export. 
"Slave property cannot be held for damages." (Attorney-General's Opinions, IV~ 
405; Nel!'on, July 16, 1845.) . 
CIRCULAR 01!' CO:\DUSSIONER OF GENERAL LAND-OFFICE, 
DEPART:\IENT OF TIIE INTEHIOR, GENERAL LAND-OFFICE, 
Washington, D. C., December 24, 1855. 
GENTLE:\ lEN : The Secretary of the Interior has concluded to change the present sys-
tem of timber-agencies, and to uevolve the duties connected therewith upon the 
officers of the local land-districts. By this direction, therefore, yon will, upon there-
ceipt of these instructions, take charge of the tunber business within the limits of your 
land-district, as a part of the general dnties of your office; anu it is, accordingly, 
hereby assigned to you as such, with the underst,anding that, hereafter, it is to be con-
sidered and held as a proper incident to, anfl in fact a. part of, your general duties, 
covered and satis.fi.eu by the salary which the law proviues for your respective 
offices. 
That you may understand the nature of this part of your duties, your attention is 
directed to the follow:ng : 
1st. Attorney-General Wirt, in an opinion of the 27th of May, 1821, holds as follows: 
"Independent of positive legislat,ive provisions, I apprehend that, in relation to all 
property, real or personal, which the United States are authorized by the Constitntiou 
to hold, they haYe all the civil reinedies, whether for the prevention or reuress of in-
juries, which individuals possess. (See 3 ·wheaton, 181.) So the United States, being 
authorized to accept and to hold these lands tor the common good, must have all the 
legal means of protecting the property thus contideu to them that in eli vi duals enjoy in 
like cases. " * " " They are, therefore, in my opinion, entitled to the injunction 
of waste by way of prevention, and to the action of trespass by way of punishment, in. 
like manner as individuals similarly situated are entitled to them." · 
2d. Attorney-General Taney, uow Chief Justice of the United States, in an opinion of 
22d August, 1~33, cites this opinion of ).fr. Wirt, and concurs in it. 
3d. Attorney-General Mason, in a communication of 16th Jnly, 1845, refers to the 
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and suggestious applicable to their management might result from the 
investigatious of tlle commission of forestry, should this office be 
created. 
opinion of Attorney-General Nelson, of the 11th Augm;t, 184:3, and, in concurring in it, 
states that, "wllen the right of pre-emption exists, the settler who has complied with 
the provisions of the act of 4th September, 1841, has a right of occupancy for twelve 
months, within which he may perfect his title by paying the minimum price of the 
Janel. Like the settlers under tlle armed occupation act, his right is inchoate only; anti 
he bas only those rights of property which are necessary to the perfecting of his title. 
He may clear the land, build on it, and inclose it with a view to cultivation. :For 
these purposes he may use or destroy any trees which may be necessary, but within 
these restrictions, and necessary fire·wood, he is confined." 
The penal act of 2<1 March, 1R:31, provid.es" for the punishment of offenses committed 
in cutting, destroying, or removing live-oaks and other timber or trees preserved for 
naval purposes." 
This act of 2d March, 1831, you will find fully considered in the case of the United 
States 1l8. Ephraim Briggs, (9 Howard, p. 351,) in which the Supreme Court decided 
that the said act authorized the prosecution and punishment of all trespassers on public 
lands by cutting timber, whether snch timber was fit for naval purposes or not. 
4th. Under no circumstances will you compound or compromise with any such tres-
passers, or receive any pay or compensation from them as acquittal or discharge there-
from, or in any other manner; neither will you give any permission to cut timber or 
otherwise trespass on the public lands, as there is no authority for any such proceed-
ing; bnt all such offenses against the law must be prosecuted and tried by the author-
ities duly constituted for that purpose. 
5th. Should you find such trespass committed on swamp lands, or those which are 
rendered unfit for cultivation by overflow, you will take no further action than to 
notify the governor of the State, as all such lands inure to the State under the act of 
28th September, 1850. 
6th. In the enforcement of the said act of 1831, you should be careful not to interfere 
with pre-emption rights unuer the act of 4th September, 1B41, the settler, with a view 
to cultivation, having the right, as hereinbefore indicated, to use or destroy trees in: 
clearing roa.ds and constructing bridges, or for any other purpose connected with the 
improvement of his homestead. 
7th. While thus liberal to the honest settler, you should be vigilant to detect and 
arrest the speculator, who, in the guise of a settler, and nuder the sanction of a declar-
atory statement, may contemplate the spoliation of timber, and unless arrested migllt 
seriously injure the public interest. 
8th. Where the trespassers are unknown or known, and timber has been cut or re-
moved off the public lands, you will cause it to be seized and sold at auction to the 
highest bidder, under such regulations as sound discretion may suggest. 
9th. All moneys, the proceeds of the sale of timber received by you, mnst be de-
posited in some of the United States depositories, to the credit of the judiciary fund, 
without abatement, and an immediate report made of the same to this Office, with a 
full statement of all particulars duly verified. . 
lOth. In the prosecution of your duties you may, upon any pressing emergency, 
deputize a, reliable person to investigate and report the facts involved in any supposed 
case of trespass, anJ allow a per diem of tllree dollars autl a mileage at the rate of ten 
cents per mile. 
In making any such appointment yon will report the fact instanter, and the neces-
sity for it, and will require, in the affidavit of the employe, a statement of the time 
actually occupied in the service and the drstance traveled. Au account verified by the 
party and certified by yon should be reported to this Office for payment. 
Where there is no pressing emergency for the appointment of au agent, you will re-
fer the facts to this Office for consitleratiou and await instruction. 
11th. In retnrus to this Olfice of sales of timber you will be careful to designate the 
places of seizure, the quantity and kind of timber, whether in logs or manufactured, 
price per foot, with tlle names and residences of purchasers, anct cause the same to be 
verified by a certificate from the party making the sehmre and sale. 
12th. You are directed to make a report at the end of each quarter, the first to be 
rendered on 1st April next, of the proceedings of your office pursuant to those instruc-
tions, and showing the operatious of this system as preventive means; also the number 
of acres entered by trespassers through its constraining influence . 
. You are rectnested to ackuowledge the receipt of this, and advise me of such prelim-
mary steps as you may take with a view to a compliance with tile foregoing in-
structions. 
Very respectf111ly, yonr ohedient serva,nt, 
THOMAS A. HENDRICKS, 
Comndssioner. 
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With reference to the probable future wants of our Navy, in view of 
the increasing use of iron in naval construction or the ultimate in-
crease or decrease of demand, we have made no inquiries. 
A]{OUNT OF 'l'IMBER USED IN SHIP-BUILDING. 
"'\Vith reference, however, to the amount, of timber consumed iu ship-
building, we quote from an English author* the followiug statistics: 
A seventy-four gun ship swallows up 3,000 loads t of oak timber, which is no less than 
150,000 cubic feet. It will, of course, take 2,000 large, well-grown timber-trees of two 
tons each. Now, supposing these trees to have stood at a distance of 33 feet from each 
other, the distance they should stand at in a plantation for such trees, each statute 
acre. would contain forty trees, and the building of one seventy-four gun ship would 
clear, of such woodland, the timber of fifty acres. This quantity is certainly very 
great ; and of course an equal proportion will be required, according to their size, from 
a cutter to a three-decker. 
Supposing all the waste lands in Scotland (which, by the report of a committee of 
the Board of Agriculture, amounts to no less than 14,218,224 acres) to be covered with 
full-grown oak timber, it would prove very inadequate to replace the British navy and 
merchantmen as they stood during the last war with France. It must thus be ::tppa-
rent that it is absurd to say there is no use in planting and there never can be a 
scarcity of timber for ship-building. 
We can state from good authority that the annual consumption of timber used for 
the British navy and merchant-ships alone is not less than 9,963,480 cubic feet; and 
the quantity used for house-building, machinery, and agricultural purposes will not 
be less than four times that quantity. Now any one who considers for a moment that 
nearly the whole of that enormous quantity is imported annually from foreign ports 
into England, Scotland, and Ireland. Were these foreign supplies cut off, I could aver 
that before twelve months, to our sad experience as a nation, see a scarcity of timber. 
From the return of the King's forests it appears that, through mismanagement and 
inadequate regulations, they do not, on an average, furnish above one-fortieth part 
of the oak timber required annually for the navy and commercial purposes of Great 
Britain. 
ENGLISH 'l'ASTE FOR SYLVICULTURE. 
Says an eminent writer:+ 
In these islands, where seas have for ages rolled between its inhabitants and invad-
ing enemies, the happy security of property, and the taste and opulence of the people, 
have long given to the culture of trees a place among the favored arts. Not only 
the noble parks studded. with wood, which everywhere abound, but the infinite variety 
of graceful trees planted in hedge-rows, or standing alone or in groups iu the meadows 
and cultivated fields, give a rich peculiarity to the landscape of England which is to 
be found in no other country; and when· we consider the prodigious valne of these 
masses of timbers, which are suffered by their owners to stand for generations un-
touched by the hatchet, we see how much of the passion of the English for trees is 
founded on taste rather thau on considerations of gain. This taste, associated as it is 
with the many feelings of enjoyment which trees afford, doubtless proves a more power-
ful incentive to planting than any considerations of utility or distant profit; and utility 
and profit must not, and need not, be disregarded in the forming of the infant forest, 
or even in establishing the solitary tree; and, happily for the progress of the art, the 
useful and the ornamental touch at so many points that the cases are rare where they 
really diverge. 
TRIBUTE TO SIR JOHN EVELYN. 
There is nothing more pleasiug in English history than the record of 
success shown in efforts of Sir John Evel,yn to awaken public interest 
upon the subject of sylviculture, aud to him we may doubtless in a 
great degree ascribe the marked attention paid in England by the no-
"Monteath's Foreste1·s' Gnide.-London, 18:36, p. 2~, quoting Marshall, in part. 
t A load or ton of round timber is 40 feet; aud of square timber, 50 feet. 
t Professor Low, of Edinburgh: On Landal Property and the Economy of Estates, 
London, 1856, p. 521. 
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bility and landed gentry to the eulti vation of trees. Tllis elegant wri-
ter published the first edition of his work entitled "Sylva, or a Discourse 
of Forest Trees and the Propagation of Timber'' in 1664:. It w~s ai once 
honored by the royal notice, and, like all his other writings, was recei \eel 
with great favor. It was written while employed on a public service 
scarcely relating to the subject, and, as he says, ''from an earnest de-
sire to support the credit of the Royal Society, and to convince the 
world that philosophy was not barely an amusement, fit only to employ 
the time of melancholy and speculative people, uut a high and useful 
science, worthy tile attention of men of the greatest parts, and capable 
of contributing in a supreme degree to the welfare of the nation." 
No tribute more striking or beautiful could be paid by a man of genius 
to one who had worked so lovingly for the good of his fellow-man than 
was tha,t by Disraeli, in his Ouriosities of Literature, to the memory 
of the writer under notice. Be sass: 
Had Evelyn only composed the great work of his "Sylva, or a Discourse of Forest 
Trees," his name would Lave excitel.l the gratitude of posterity. Tlle voice of the patriot 
exults in the dedication to Charles II, prefixed to one of the later editions: " I need not 
acquaint your Majesty how many millions of timber-trees, besides infinite others, have 
been propagated and planted throughout your vast dominions at the instigation and 
by the sole direction of this work, because your Majesty has been pleasel.l to own it 
publicly fo::: my encouragement." 
And surely, while Britain retains her aweful situation among the nations of Europe, 
the Sylva of Evelyn will endure with her triumphal oaks. It was a retired philos-
opher who aroused the genius of the nation, and who, casting a prophetic eye toward 
the age in which we live, contributed to secure our sovereignty of the seas. The 
present navy of Great Britain has been constructed with the oaks whwh the genius 
of Evelyn planted. 
FORESTS IN ENGLAND. 
The forests* belonging to the crown have been for more than fifty 
years under the "Commissioners of Woods, Forests, and Laud Heve-
nues," who report annually to Parliament, under acts of 10 George IV, 
(ch. 50,) and 2 William IV, ( ch. 1.) 
RECENT VIEWS CONCERNING FORESTRY IN ENGLAND. 
\Vithin a few years many thousand acres have been planted with oaks 
by the British government for the future use of the navy. Tbe depend-
ence of manufactures t upon forests, and especially such as use large 
quantities of wood for fuel or as raw material, is direct and obvious. In 
*Legally, in English law, a forest can only be held in the hands of the sovereign; for 
this personage alone llas power to grant a commission to be justice in eyre of the forest. 
A chase differs from a forest in being capaule of being hell.l by a subject, in being of 
sma1ler extent, and subject to the common law and not to the forest law. A cllase, 
also, may be comprised within a forest. 
Forest laws are peculiar laws, different from the common law of Engl::tnrl. A royal 
warrant is issued yearly for tlle supply of venison to the functionaries who are entitled 
to receive it, and specifies the number of bucks that may be taken for tlle use of each 
at the proper season. This nnmber amounts to 611 annually. 
tSome idea not only of the large amounts of wood used in manufactures, but also the 
profits of cultivat,ion, may be formed from a paper published in the Transactions of the 
Institution of Snrveyors, 1872-'i3, vol. v, page 189, from which it appears tha,t the con-
sumption of beech-timber for the chair-trade in the neighborhood of High \Vycombe 
and the manufacture of wooden ware and turnery in and around Chesham iH estimated 
at 10,400 loads (of 50 feet) annually at High Wycornue autl 2,900 loal.ls at Chesham. 
The annual cuttings are now sold at the rate of ls. to h. 6d. per cuuic foot, and the 
thiunings haYe of late realized £1 per acre annually. 
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a recent article in the G~udeners' Magazine, of J_.oJHlon,* the writer, in. 
speaking of the uses of forests, says: 
In very few countries do trees multiply faster than men, and as the Anglo-Saxon 
goes everywhere, with his hatchet iu hi.s hand a.nd thoughts of manufacturing iu his 
brain, distant forests that have been described as "interminable" are fast shrinking 
away, and their end may be foretold without any subtle prophecy. Considered as fuel 
simply, the forests of the world are of the utmost importance, and it would afford us 
considerable comfort could we be persuaded that in regions where fuel is most wanted 
the growth of timber keeps pace with it.s destruction. 
We know it to be otherwise. " " " The great iron-works that were scat-
tered over the weald of Sussex, and Cif which traces still abound, were kept going 
with the timber of the district, and the furnaces were only put out because the wealden 
forests hau been consumed.t 
The writer we are quoting b'elieves that, as mineral ·coal becomes 
dearer from being brought from greater depths, the cultivation of .tim-
bers will soon be assumed. in England by the government, as upon the 
Continent, and that the time is near when a school of forestal science 
under the direction of the state will be established as a testimonial to 
the natioual importauce of arboriculture. 
We are informed that the British government is about taking active 
measures to ascertain its duties with reference to timber, both in Great 
Britain and in her colonies. 
In tl.le days of Julius Cmsar cultivation was but rudely developed 
along the southern borders of England, and the greater part was one 
vast forest. Traces of laws protecting, for the use of the sovereigns, the 
game of forests may be traced back to the most primitive times. 
Sir Henry Spellman, a writer in the days of Queen ElizabetlJ, euu-
m erates 76 forests. 
The present principal English forests are as follows: 
New Forest, 65,000 acres, of which 22,319 are under-wood, chiefly oak 
and beech, with outside clumps of Scotch fir and larch in the older 
plantations, and oak, Scotch fir, and larch in the younger. Besides the 
65,000 acres there are 26,000 the property of private individuals in the 
forest, with regard to which the Crown rights appear uncertaiu, if inueed 
any exist. There is a complete register of commoners and the rights to 
which they are entitled. 
Dean Forest, 2~,870 acres, of which 14,754 are in timber, chiefly oak, 
beech, and fir, with a little eheRtnut and walnut. 
High Meadow, 3,359 acres, all wooded with oak and fir. 
Alice Holt, ~,039 acres, all oak, except 100 acres of larch and ash. 
Woolmer, 2,808 acres, of which 1,235 are Scotch fir, larch, and pine, 
with a little oak. 
Bere, 1,456 acres of oak. 
Parkhurst, 1,160 acres of oak, larch, beech, chestnut, Scotch fir, and 
stone-pine. 
Delamere, 4,022 acres, of which 2,622 are oak, larch, an<l Scotch fiP. 
Salcey, 1,277 acres of oak. 
Hazleborough, 489 acres of oak. 
Epping, 7,000 acres; not owned by the Crown except as to certain 
forestal rights. 
Total of foregoing, 112,376 acres, of which 51,606 are in timber. 
" December 18, 1~73. 
tThe iron palisading inclosing the graveyard of St. Paul's cathedral was the last 
great work of the Sussex founderies. 
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'l'HOUGIITS UPON ENGLISII FORESTRY AS CO::.\IPARED WI'l'II THE 
GERMAN :L\fE'l'IIODS; AND INFERENCES APPLICABLE TO THE UKI'l'ED 
STATES. 
The officer of the India forest-service whose language ·we ha;ve re-
peatedly quoted* draws the following comparisons between English 
and German methods of forest mai~agement: 
I do not advance the theory that the German system is perfect, or applicable to all 
states or circumstances, and still Jess that we in England do not grow as fine trees, or do 
not know how to plant and rear young trees for timber. If any have doubts on these 
points I would point to the Swinley woods, under the charge of Mr. Menzies, and por-
tions of the New Forest, under Mr. Cumberbatch, which may challenge comparison 
with any oak plantations of the same age on the Continent. Bnt I do think, and am 
sure, that any who have studied the subject, and made themselves thoroughly ac 
qua.inted with it by personal observation, will agree with me that, compared with most 
of the German states, we are (in England) behindhand as regards the systematic and 
scientific management of forests on a large scale, and as a part of political economy to 
which it is incumbent on a government to attend. In fact, looking at it in this light, 
I venture io affirm that we are as far behind Germany in the knowledge and applica-
tion of scientific forestry as we are in arlvance with regard to agricultural pursuits. 
I grant that for England state-forests are not a neceRsity, (although I am not sure 
that we may not some day regret their absence or limited extent,) for she can com-
mand the timber, market fort -burn& comparatively little firewood-has a very small 
area, almost every acre of which is of great value either for building or agricultuml 
purposes; and from the many large estates which exist throughout the country, and 
the naturally luxuriant growth consequent on a moist climate, is, on the whole, well 
wooded, although for the most p:1rt the woods are grown for luxury, (e. g., enhancing 
the beauty of the landscape, affording cover for game,) and not merely regarded as 
timber-producing areas. 
Again, private enterprise and inte1ligence effects a great deal more with us than on 
the Continent, where goveruments are still looked to to originate and take the lead; 
and we often do drift, so to speak, into the right channel without exactly knowing 
how or why. 
I would, therefore, merely venture to remark as to government or state forest-man-
agement in England, that where it does exist no efforts should be spared to make it 
as perfect and as lucrative as possible; and I am convinced tllat this can only be done 
by the introduction of a thorough. system of rotation and periods based upon care-
fully-prepared measurements, valuations, and working-plans, forming a defiuite pbn 
of operations with certain objects in view, and not mere desultory planting, liable to 
interruption at any time by a change in the government or commissioner of woods, or 
on the ex pctrte statements of the commoners, whose rights should lJe settled in one 
way or another. 
FORESTRY IN SCOTLAND. 
The gro\Yth of forests for timber in Scotland depeU<ls chiefly upon 
the enteq>rise of iudividual proprietors; and the details of management 
of plantations have received careful attention. An estate devoted to 
the growth of tim lJer, in the bands of a skillful forester, may in some 
cases slJow a much greater annual profit than that which wonld be de-
rived from the rental of the land for agriculture, although tlJe invest 
ment ruay lie for years without the slightest return, and an object of 
*Capt. C. Walker, of Maclras. Repu1·ts of Forest Mauaf!ement, 9·c.; London; 1873. 
tWhat will England do when N,orway, Sweden, aml North America have no more 
spare timber to command~ Having had fur over a centnry full and unrestrained 
access to the forests of Canada, and ample opportunities tu import from the inexhanst-
able (?) forests of other countries, it would seem tllat the thought had never enterecl 
the heads of her statesmen antl political economists that these opportunities may not last 
always. Moreover, the humid climate of the British Isles, and their constant exposure 
to ocean winds charged with moisture, exempts them iu ft great degree from liability 
to droughts, so that they would not be as liable to be awakened lJy them to a realiza-
tion of the dangers and duties incident to tllis snbject as they would be if they were 
less favored in this regard.-H. 
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continual expense.* Success depends here, as it will alw::~;ys everywhere, 
upon the ability of the proprietor to await the results, an<l a reserve of 
capital becomes an essential requisite. Still, at every stage the value of 
each parcel of land may be known, its average rate of growth per acre 
may be valued, and the prospective value at a given future <late, or 
when finally ready for cutting, may be very nearly ascertained. 
EXA.MIN.A.'I.'IONS IN FORESTRY. 
To encourage this branch of national industry the Highland and 
Agricultural Society has established. a course of examinations, and un-
der a supplementary charter granted in 18G6, for the promotion of agri-
cultural education, it is authorized to grant first and second class 
certificates in forestry to those who are able to pass these examina-
tions.t 
*In speaking of the woods and plantations of the Earl of Seafield, in Strathspey, 
Captain Walker says: 
"I spent a week in Strathspey, and outained mneh valuable information as to the 
growth of Coniferw from Mr. Grant Thompson, Lord Seafield's wood manager. * * " 
'rhe tract of countr.v, chiefly llloorland, under his charge extends to at least 60,000 
acres, of which 30,000 to 40,000, or a little more than half~ is now actually under timber. 
Mr. Thompson's wish is gradually to plant up the whole, so that, in the course of time, 
1,000 acres could be felled annually, and a like extent planted out, and I think the 
object cannot ue too steadily kept in view, as it could not fail to bring in a large rev-
enue without impoverishing the forest, or, so to speak, trenching on the capital in 
timber. 
"Mr. Thompson considers thai the sale of tbinnings, gra7-iugs, dues, &c., should suffice 
not only to pay the establishments employed, (including his own salary,) and the work-
ing expenditure for the nursery planting, fencing, &c., but also the rental of the lancl, 
"·hich of course is very low, leaving all the proceeds from actual clearing, or what is 
known as a 'clean cut,' as clear profit." (Be ports on Po rest Management, &c., p. 95.) 
The wood-lands of the Duke of Athol extend to upward of 10,000 acres, divided 
into five districts, each under a separate forester. 
The first systematic planting was begun in 1728, by Duke James, who caused ex-
tensive plantations of larch and spruce, especially the former, to be formed. Within 
the last fifty years, however, the Scotch fir has been largely introduced, and grows to 
great perfection. A disease bad attacked the larch some thirty or forty years since, 
for which there appeared no remedy short of cutting out all the diseased trees and re-
planting. It was thought to be atmospheric, and made its appearance in a fungous 
growth on the stem, near the :lXils of the branches, and then developed itself into or 
produced a blister, anu eventually a hole or wound, as if a branch had been roughly 
broken off.-(Ib.) · 
t These examinations are open to candidates of any age, nor does it appear of conse-
quence as to where or bow the information required to entitle the candidate to certifi-
cates was acquired. Their manifest advantage consists in enabling proprietors to 
engage thoroughly rtnalified managers to conduct their operations of planting and 
~aring for forests. They also afford a fine opportunity in assisting the arnl>itious yonng 
aspirant for employruent in this service, in obtaining situations to which distinguished 
merit in the examinations would open the door. 
A Board of Examiners is appointed upon the following subjects: 
I.-Science of Forestl'y and practical management of Woods. 
1. Formation and ripening of wood. Predisposing causes of decay. 
2. Restoration of wood-lauds. 
(a.) Natnral reproduction. 
(b.) Artificial planting. 
3. General management of plantations. Cropping by rotation. Trees recom-
mended for different situations. 
4. Seasons and methods of pruning, thinning, and felling. 
5. Circumstances unfa\i;Oral>le to the growth of trees. 
6. Mechanical appliances for conveying and converting timl>er. Construction of 
saw-mills. 
7. Qualities and uses of chief indigenous timber. Processes of preserving timber. 
8. Management of nurseries. Seed-sJwing. 
9. Collection of forest produce. 
10. Manufacture of tar and charcoal. 
li.-Elements of Botany. 
1. Nutritive organs of plants-root, stem, leaves. Function · of roots. Various 
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SCOTCII PREUIUMS TO ENCOURAGE FORESTl~Y . 
..A.s a further illustration of the encouragement given in Scotland to 
the su~ject of forestry it may be noticed that the Highland and Agricul-
tural Society offered, in its premium-lists of 1872, fourteen prizes, 
amounting to one hundred sovereigns, for approved reports on subjects 
relating to forestry.* 
kinds of stems, with examples. Use of the stem. St.ructure of leaves. Dif-
ferent kinds of leaves. Arrangement and functions of leaves. 
2. Reproductive orga.ns. Flower and its parts. Arrangement of the whorls of 
the flower. Calyx; corolla; stamens ; pistil; ovule; mature pistil, or fruit. 
Pruning and grafting. Seed. Young plant, or embryo. Sprouting of the seeds 
or germination. 
~t General principles of classification. Meaning of the terms "class," "order," 
"genus," "species." Illlll:>trations taken from common forest-trees and shrubs. 
Practical examination of fresh specimens and models. Some of the latter may be 
seen in the museum of tbe Royal Botanical Garden, which is open daily to the 
public, free. 
III.-Natu?·e and ]Jroperties of Soils. Drainage. Effects of Climate. 
1. The different descriptions of soils, their classification and snitabilit.y to growth 
of different descriptions of timber-trees. 
2. The composition and constituents of soil. The relations between the soil and 
the trees growing on it. 
3. The effects of drainage on soils and on climate. 
4. The mode of drainage for plantations. 
5. The influence of temperature, rain-fall, aspect, shelter, and prevailing winds on 
tree-life. 
6. The methods of registering and recording observations, and the instruments 
used. 
IV.-Land and Timber measuring and snn;eying; Mechanics ancl Construction, as applied to 
Fenci?I{J, Bridging, and Roacl-making j Implements of Forestry. 
1. The use of the level and measuring-chain. Measuring and mapping surface 
areas. 
2. The measurement of solid bodies, as timlJer, stacked bark, fagots, &c.; earth-
works. 
3. The different modes of fencing and inclosing pla,ntations; their relative ad-
vantages, durability, cost of construction and repairs. 
4. The setting out and formation of roads for temporary and permanent use. 
5. The construction of bridges over streams and gullies; of gates or other en-
trances. 
6. The different implements used in planting, pruning, felling, barking: and work-
ing up timber-trees, or preparing them for sale. 
V.-Book-keeping and Accounts. 
1. Questions in practice and proportion. 
2. Book-keeping. Describe books to be kept. Give examples. Taking of stock. 
The syllabus mentions, under the second subdivision of P.rofessor Balfour's "Ele-
ments of Botany," and nuder the fourth "Ewart's Agricultural Assistant," and Strac-
ban's "Agricultural Tables," as furnishing information valuable in these branches of 
the examination. 
Some of the most distinguished professors of the universities, and men of the greatest 
eminence in agricultural science, are selected as examiners in forestry, and several of 
the young men who have passed the examinations had acCJ_uircd their knowledge in 
the forest-schools of France and Germany. 
"These were as follows: 
1. By a proprietor who shall, within the five preceding years, have planted not less 
than one bnndred and fifty acres.-The gold medal. 
2. By a practical forester, on the management of plantations, from the commence-
ment of the first thinning till the period of yielding full-grown timber.-The gold 
medal or ten sovereigns. 
~. On successful planting within the influence of the sea, or on exposed sterile tracts, 
founded on observation of the habits and appearance of the different sorts of trees con-
sidered best suited for such situations.-The gold metlal or ten sovereigns. 
4. On pla.ntations of not less than eight years' standing formed on deep peat-bog.-
The medium gold medal or five sovereigns. 
5. On the more extended introduction of hardy, usefnl, or ornamental trees which 
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FOREST-CULTURE IN INDIA. 
The necessity of preserving tropical forests has fortunately attracted 
the notice of government in British India, where the importance of main-
taining an equilibrium of temperature and humidity is of more immedi-
ate consequence to the social welfare; and the growing demands for rail-
road use, and the various applications of the arts, render it a subject of 
direct practical utility. 
A committee of the British Association for the Advancement of 
Science was appointed, in 1850, to consider the probable effects, and their 
report made at the Ipswich meeting in 1851.* Forest establishments 
were sanctioned in British Burrnah in 1855, and in the Madras presi-
dency in 1856. Jn 18u4, government laid the foundation of an improved 
general system of forest administration, for the whole Indian empire, 
having for its object the conservation of state forests, and the develop-
ment of til is souree of national wealth. The experience acquired in the 
forest-schools of France and Germany has been brought to apply in this 
great national undertaking. Among the more important general princi-
ples laid down for the execution of this measure is, that all superior 
goYeruwent-forests are reserved nnd made inalienable, and their boun-
daries marked ou~ to distiuguish them from waste lands availaule for 
the public. 'fhe act of 1864, defining the nature of forest rules and penal-
ties, has been adopted u.v most of tile local governments, and the execu-
tive arrangemeuts are left to the local administrations. Various surveys 
have been made to obtain accurate data conceruing the geographical 
and botanical charactedstics of the reserved tracts, and the kinds of 
timber best adapted for various localities ilas been carefully ascertained. 
In 1866, the government resolved upon sending- out five young men, 
duly qualified by education in the forest-schools of France and Germany, 
for the forest department of India. An arrangement was .made the 
same year, by which forest-officers in the India serviee, who might come 
to Europe ou furlough, would be able to increase their professional 
knowledge by studying forest management and other subjects connected 
have not hitherto been generally cultivated in Scotland.-The medium gold medal or 
five sovereigns. 
6. On the value, for economical purposes, of the Corsican fir and its adaptation to 
different soils and sitnations.-The medium gold Inedal or five sovereigns. 
7. On the.dbies Donglasii.-The merlium gold medal or five sovereigns. 
8. On the stem and branch pruning of Conifers.-The medium gold medal or five 
sovereigns. 
9. On the treatment and management of oak coppice in Scotland.-The medium 
gold medal or five 'sovtfreigns. . 
10. On the ·more extended cultivation in Scotland of chn.rcoal-proclucmg plants for 
gun-powder or commercial purposes.-Tlle meuium gold medal or five sovereigns. 
11. On the woods, forests, and forestry in the county of Perth.-The gold. meJ.al or 
ten sovereigns. 
12. On the _woods, forests, and forestry in the county of Aberdeen.-The gold medal 
or ten sovereigns. 
1:3. On the s~,stems of management pursued in the state forests and the forest-schools 
of G.:~rmany.-Ihe goltl medal or ten soverein·ns. 
14. On sawiug-macllinery (water or stea~t) employed in converting t.irn ~er in the 
highlands of Scotla.nd, with descriptive details and specifications.-The medmm gold 
rneJ.al or :fiye sovereigns. 
*Report of the committee appointed by the British Association to considm; the pr~ba­
ble effects in au economical and physical point of view of the destruction of tropwal 
forests, by Dr. Hngh Cleghorn, Madras medical establishment; Prof. Forbes Boyle, 
King's College, Loudon; Capt. R. Baird Smith, Bengal, engineer; Capt. R. Strathey, 
Bengal, engineer. (Rep. Brit. Asso., 1851, 1, 78.) 
An article on the distribution of the principal timber-trees of India, and the progress · 
o~ ~orest oom_ervaucy, by Dr. Hugh Cleghorn, (Brit . .Asso., 1868, p. 90,) affords many ad-
ditwual deta1ls upon this subject. 
PRESERVATION OF FORESTS. 47 
with forestry in Great Britain and on the continent. A number ot 
officers ha\e availed themselves of these arrangements, and it appeared 
desirable to publish a selection of such reports received as seemed 
likely to prove useful to others who might follow their example. A col-
lection of these, prepared by Captain vValker, of the il'Iauras forest-ser-
vice, has very recently been published.* 
At the moment of our writing, the public journals are giving most 
painful accounts of the distress in India from famine, and the British 
government is putting forth its utmost efforts to alleviate the miseries 
wllich it will be impossible to prevent, and which, from present appear-
ances, mu~t. result in the starvation of thousands of the native popula-
tion who liYe remote from bases of governmental supply. From a care-
ful study of this subject, with such data as are accessible in late reports, 
we cannot doubt but that this calamity is largely due to the fact that 
the forests have, within recent years, been swept off by demands for rail-
road and other uses much more rapidly than formerly, and that the ex-
posure to winds and sun, thus occasioned, may have largely contributed 
to these painful results. The .remedies are to be sougllt by a rerno"\al 
of the cause, and in the restoration of that due proportion of forest-
shade upon which agriculture depends for success. If the officers to 
whom the opportunities for European observations fail improve them as 
w~ll as some whose labors are reported in the book edited by Captain 
Walker, '"e may reasonably hope for a radical but not an immediate 
restoration of abundant lmrvests and general prosperity throughout 
these vast countries. t 
* RPports on forest management in Germany, Austria, aud Great Britain, by Capt 
Campbell ·walker, F. R. G. S. staff corps, Deputy Conservator of J?orests, Madras; with 
extracts from reports by Mr. Gustave Mann, Mr. Ross, and Mr. T. W. Weller; and a 
memorandum by D. Brandis, Ph. D., Inspector-General of Forests to the Government of 
India, on the professional studies of forest-officers on leave. London, 1873. 
t Mr. D. Brandis, Inspector-General of Forests to the government of India, in a paper 
on the professional studies of forest-officers on furlough in Europe, makes some very 
pointed remarks in reference to the results of these opportunities, which have, in 
analogous cases, a. wide range of application. After naming several who had availed them-
selves of the privilege, he says: "·with great persP,vcrance and industry these officers 
went throngh a regular course of studies in the mixed beech and oak forest~:< of Villiers 
Cotterets, in France, at Nancy, and in the spruce and silver :fir forests of the western 
Vosges near Remirernont. They derived great benefit from what thPy learned, and their 
example has been followed Ly anum her of forest-officers from different provinces of India. 
Some of theRe have, I believe, profited much, and the reports which preceded these 
rtJmarks afford ample proof of the great importance of these studies, when undertaken 
in the right spirit and in a proper methodical manner. Others may have returned to 
India flissatistied with the result of their profes-siona.l studies at home; if so, the reason 
probably was that they went to work in a clilettcwti sort of fashion, aTHl that, instead of 
going through the labor of mastering the details of forestry, they imagined that their 
experience in India entitlecl them at once to come to conclusions of a general and 
sweeping nature after a hurriefl journey throngh tbe country. On this account, I am 
anxious at the outset to state my opinion in unmistakable terms, that those only 
should ava.il themselves of these facilities now offered for their professional stllllies 
who are able and willing to devote sufficient time to them." (Reports on I!'orest Man-
agement, &.c., p. 167.) 
Again, in speaking of the idea of deriving benefits applicftble in India from the ex-
periences of Europe, where the climate, species, and conditions are so entirely differ-
ent, the same writer remarkA: 
"There is hardly a question of difficulty or importance which arises in connection 
with forest administration in India, whether in reg·arcl to forest rights, or the working 
on the regeneration and improvement of t.be forests, which have not been dealt with 
practically over and over again by foresters in Europe. It is not too much to say that 
no important steps should be taken in Indian forest-administration, without first as-
certaining what has been done, or what onght to havP been d01w, under analogous cir-
cumstances in Europe. And whateYer progress has been made in Indian forest-man-
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FORESTRY IN FRANCE; HISTORY. 
The importance of forests in relation to agriculture, industry, and 
the public defen8e, has been recognized in this country for centuries, 
and has given rise to much special legislation and governmental regu-
lation. In the earliest period of history, the abundance of woodland 
appears to have sanctioned unlimited destruction, and two statutest 
(capitulaires,) of Charlemagne and of Louis the Fair, ordered the clear-
ing off of all lands susceptible of culti-vation, and forbade the forma-
tion of new forests without the royal permission. 
In 12t;O, Philip III prescribed rules for the administration of forests, 
and we occasionally find allusion to the subjoct in the acts and decrees 
of the government, but without any marked event, for some centuries, 
to indicate an advance of intelligence with reference to the true policy 
that should be pursued in reference to forests. Their management did 
not depend upon any principles of science, but rather upon chance,. 
until, in 1669, when an ordinance was issued by Louis XIV, at the in-
stance of Colbert, the celebrated statesman of that period, which gave 
the first intelligent direction to forestry as a science. 
This ordinance, called into existence by the growing want of fire-
wood, and of timber for the marine, and by the injuries that were ob-
served to happen to the agricultural interests of the country by expos-
ing the soil too much to the dr.ying effects of the sun aud the winds, 
may justly be regarded as affording the best claim of this eminent 
practical economist to the grateful remembrance of posterity.* 
agement, that progress is due to a great extent to the lessons we have learnt in the pub-
lic and private forests of Europe." (1 b., p. x.) 
Captain Walker, in speaking of the wants of India in regard to forests, says: 
"Not only is there a large, and even increasing local demand to meet the wants of a 
population of upwards of 200,000,000 in the shape of building-materials and fire-wood, 
a demand which can never be met from abroad, but we have to consider l!nch questions 
as climate, rain-fall affecting the irrigation and cultivation of thousands of acres, and 
supply of wood-fuel to the rail ways, any curtailment or enhancemeut of price in which 
means greatly increased working expenses, and consequent loss to government. 
"In India the people still look to government for everything, and will do so for 
many a year to come, and there is little or none of that private enterprise which will 
plant and conserve forests on scientific principles, introduce better methods of felling 
and converting timber, and look into and provide for the future and its wants. 
"All this devolves on the government, and particularly so, I consider, witb regard to 
forests, which must be regarded and managed as a whole, and with regard to the gene-
ral good, and cannot be left to the individnal caprice of private individuals or even 
communities; for trees do not grow in a few months or a year, like rice or corn; nor 
can one portion of a forest be managed like a field, without reference to the surround-
ing tract." 
*This ordinance was meditated and prepared during eight years by Colbert, and by 
the most skillful men that he was able to assemble from all parts of the kingdom. It 
was for the most part in operation until tlle promulgation of the new forest-code, and 
has given rise to several commentaries, of which the followio~ are the principal: 
Conference (lcs nouvellf:'sorclonnances de Lonis XIV, pour la djonnation de la justice, (de 
1667, 1669, 1670, and 1()73.) 
Philippe Bornia. Several editions of this have been published, the last of which 
appeared in 2 vols., 4to., in 1760. 
Nouveau commentaires sm· les ordomwuces d'aout 1669, et 1/lars 1673; par Jousse, Paris, 
1761, 1 vol., 12mo. 
Commentaire sur l'ordo11nance des eux et jorefs, iln mois d'aoiU 16G9, Paris, 1772, 1 vol., 
12mo. 
The ordinance was divided into 32 titles anu extended to nearly 100 octavo pages. 1 
The recital in its preamble we deem highly instrnctive, as presenting the view then 
had of the importance of this subject; while the results to which it le<l are fnll of en-
couragernent, because they show that these effort~ brought the relief intended, allll 
saved France from the dangers then threatened. It was as follows: 
"LOUIS, &c.-\Vhereas the disorders which have found their way into the manage-
! Report of M. Roy to the Chamber of Peers, upon the Code·forestil~re. 
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The terms of this ordinance excited much opposition, but the firmness 
of Uolbert secured it so firmly that it remained m force untill790, wheu 
a law was passed abolishing special jurisdictions, organizing the forest 
administration, defining its duties, and regulating the care of communal 
and public woodlands, but continuing the ordinance of 1669, except as 
otherwise superseded by later laws. 
FRENCH FOREST-CODE. 
A project, prepared by a special commission appointed in 1823, was 
submitted to tlle government in 1826, and constitutes tile preseut Forest-
code of France. It was sanctioned .1\>Iay 21, 1827~ and promulgated on 
the 31st of July following. 
Although this code is very severe, it has not prevented the destruc-
tion of valuable forests in the south of France, among tlle Pyrenees 
and the Alps, and much of the old forests of Brittany. 
This administration in France is intrusted to the Ministry of finance, 
and the bead of the department is the Director-general. He is assisted 
by two Administrators, 011e charged \vith the management of the forests 
nud the sale of the products, aml the other with the police of the forests 
aud the forest-laws. Iu the departments there are thirty-two Conserva-
tors, each in charge of one or more departments, according to the extent 
of forest in each. Tile immediate supervision is intrusted to inspectors, 
who are assisted by sub-inspectors and gardes-generaux, who live near, 
and personally superiutend all operations and work of the forest-guards. 
Tlle ''brigadiers" and forest-guards live in houses in the forests and serve 
as a police over a certaiu range. They are required to be present at all 
operations and to go around their ranges at least once a day to report 
any violation of forest-laws tllat may take place. 
The saw-milh; in the forest are usually owned by the government and 
hired at a certain rent to the wood-merchants, who buy tlle cuttings. No 
timber in allowed to be sawn up before it is inspected and marked l>y 
the forest-guard, under the superintendence of the inspector or his snb-
iHspectors. The mark i-, made with the head of a hatchet haviug tlle 
letters "A. F.,'' (Administration Fvrestiere.) 
In designating trees to be cut or reserved, entries are made in a note-
book. The most fa,Tontble season for felling timber is at the end of 
autumn and in winter, especially the hard-wood trees. The branches 
are mostly lopped before felling, to lessen the harm they might do to 
other trees, and to prevent the timber itself from breaking. Good roads 
are essential to a forest. 
ment of the waters and forests of onr kingdom have Lecome so general and so invete-
rate that remedy appeal'S almost impossilJle; nevertheless, Heaven bas so favored the 
application of tho eight years which we llaYe devoted to the re-cstablisluneut of this 
uoble and precions part of our domain, that we now see it iu condition to flourish 
more than ever, and to yield iu abuudauce to the public all the advantages whicll it is 
possible to hope as well for the conv-euiences of private life as for the necessities of 
war, or, lastly, for the omaments of peace, and the increase of commerce by lou .. · 
voyages to all parts of the world. But as it will be of little service to establish orde~ 
aud discipline, if we cannot make sure, through good and wise regulations, to transmit 
their fruits to posterity, we have therefore deemed it an act of justice to consummate 
a work of such utility and necessity, by causing to be digested all the ordinauces, both 
ancient and modern, that relate to tllis subject, to the end that tLe conferences bad, 
under the advice which we have gathered from the pn>vinces by meaLJs of the commis-
saries deputed for the reforma-tiou of waters and forests, may be formed into a body of 
clear, precise, and certain laws, which shall dispel all the ouscnrity of precedents, aml 
leave nothing as a pretext or excuse for thos0 who may fall into error. To this end, 
after' bearing the report of the intelligent a<Hl skillful persons versed in these matters, 
it pleases us to decree as follows." · 
H. Rep. 259--4. 
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PRINCIPLES ADOPTED IN l\IA.NAGING FRENCH FORES'rS. 
The leading principles which prevail in the forest-culture of France 
may best be stated in the language of a, recent prize-essay pnbli~hed 
by tlw Highland and Agricultural Society of Scotland :* 
EXTENT OF FRE~CH IrORESTS . 
The extent of the state forests in France, with those lately adfled which belonged 
to the Crown property, such as Compiegne, Fontainebleau, and Rambouillet, is alwnt 
3,130,000 acres. To these may be added 5,335,000 acres belonging to the communes, 
corporations, hospitals, ancl other public establiRhments; so that the \\-hole extent of 
forests under the man::tgement of the forest adruinistmtion is about 8,465,000 acres.t 
These forests are very unequally distributed over the country; a very large propor-
tion of them is spread over the departruAnts of the east, especia1l.v the Ardennes, 
Meuse, Menth-et-Moselle, Vosges, Dnobs, Jura, Haute-Sauue and Cote d'Or; and there 
are many l::trge forests ::tround Paris, and on the hanks of the Loire, notably the forests 
of Blois and Orleans. The south and southwest possess a good deal of forest, as also 
do the departments of Picardy; while in Bnttany anll in most of the west coast there 
is bnt little forest; hardl.v any belonging to the communes. 
The " Lancles" of Gascony and the mountains of Savoy and Nice are in process of re-
planting, and will, it is hoped, soou give a large quantity of fine timber. The whole 
extent is divided into thirty-two conservations, and the colony of Algeria is divided 
into three forest provinces-Algiers, Bona, and Constantia. 
KINDS OF TIMBER GROWN IN FRANCE. 
The chief trees which form, by themselves alone, large extents of forest in France, 
are the oaks, (Quercus 1·obnr, Q. pedunculata, and Q. snber,) the beech, tho silver-fir, the 
spruce-fir, the pines, (Pinus sylveste1·, P. pinastm·, P. halepcnsis, &c.,) ancl the lareh. 
The latter tree is only fonnd, and then only in small forests, in the Savoy Alps, and in 
primitive forests of the Vosges and Jura Mountains. 
*By J. Sykes Gamble, B. A., Oxford, Tr. Higlllwul and A.gricultnral Society of Scot-
land, f6urth series, vol. iv., p. 240, 1872. 
t A.nnuaire des Eaux et Forels, 1870. Nearly 1:000,000 acres have since gone with 
Abace and Lorraine, under German rule . . 
The most important forests in France are as follows : 
In the north: 
Hectares. I 
The forest of Fontainebleau .........•.. -----· .......•.• -----· ..•..•..... 17, :~00 
Compiegne ········---·----- ··-------··--- ...•............ 14,000 
Rain bouillet .. _ ........... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1:~, 000 
Villers Cotterets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 11, 500 
1formal.......... .. •••. ... . . . . . .. . . . . . . . ... . ....... ... .. .. . 9, 000 
In the east: 
The forest of Chanx .......•••......•••....•...............•............. 
La Harth ............................. . ................... . 
Hngneneau ... " ........................................... . 
Dabo . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .......... . 
Haye ...•.................................................. 
Grande Chartreuse ..................•..•.................... 
In the west: 
The forest of Lyons ...........•••••.................................••.. 
Berce Perceigne .........• _ •••..........................•... 
Ecoures .........•.••............•......••.....•.. _ .......• 
In the central part: 
The forest of Troncais .........•••••••••.••• _ ..•. _ ............•...• __ .... 
Orleans ...............................•............•.. .•. •• 
Viezron . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . • . . ..... . 
Chateauroux .........................•...•••......... _ .... . 
In the south: 
Bertranges Gnerigny .......•••..•.•....... ...• ~ .... _ ....... . 
The forest of La l\faitrise de Quillan ..•••..•••••..•........•.....•........ 
Soule ..................................................... . 
Lannet ...•...••...................••...............•...•.• 
1 The hectare equals 2 acres, 1 rood, and 35 perches. 
11,500 
14,500 
15,000 
11,000 
7,000 
10,500 
10,500 
10,500 
7,500 
10,500 
37,600 
5,200 
5,100 
5,J00 
11,500 
7,000 
5,000 
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The oak, t.he chief timber-tree of }<..,ranee, is of two principal species, viz, Qum·cns 1'0-
bur and Q. pedunculata, (Duhamel,) which resemble each other very much. \Vhere\'er 
it is found possible to grow t.Iw oak well it is cnltivate!l, generally along with either 
the beech or the born-lJeam. The Qnercux t·obur is generally fonud with the beech on 
hill-slopes, while the Q. peduncnlata and the horn-beam prefer the fertile and deep soils 
of the plains. 
POLICY OF I<'RENCII FORESTRY. 
As the wants of France in oak timber ::;,revery great, owing to the enormous quan-
tity used in cooperage anu for parquet-floors, as well as for ship-building, the internal 
production is very much less than the wants of the country; and the great aim of 
French forestry is to provide, wherever tlleir forests will grow it, a large supply of 
oak timber for the fnture, when tlte forests of other na,t.ions. such as Hungary, sllall 
be11ome exhausted. It. is stated"' that Austria is now cutting down all her fine forests 
of oak in Croatia and Slavonia. The wood is bought, up very cheap and exported from 
Trieste, chiefly to form staves for cooperage in .France and England. InN orth Germany, 
where the forests are very extP-nsive, there is also great want of oak timber of large di-
mensionR, owing to the custom of rarely letting tllc trees grow after one hundred years.t 
Consequently, not only does the Government of France strive to favor in every way tl10 
growth of oak timber, bnt it postpones felling the trees until their maturity, at an nge 
of from one hnndred and fifty to one hundred and eighty years. In the south of 
France, especially in tlle departments of Lot-et-Garonue, Pyrenees-Orientales, and Var, 
anu iu Corsica and Algeria, the greater part of the cork which we employ is pro-
duced. This comes from the cork-oak (Qtw1·cus suber, L.) principally; but the cork 
given by the western oak, ( Q. occidentc~lis, Gay,) growing along the Gulf of Gascony, 
between Bayonne and Bordeaux, is also much esteemed. The beech is found over the 
The sub!livision of woodlands in France is stated, upon authority of reports made 
in conuect.ion with the Paris Exposition, to be as follows: 
Of 1,100,000 hectares belonging to the state, 40 per cent., eqnal to 539,000 hectares, 
arc in tirnLer, and 51 per cent., equal to 561,000 hectares, iu coppice, with or witllont 
timber. 
Of 2,:WO,OOO hectares owned by communes or public establishments, 36 per cent., 
equal to 720,000 hectares, are covered \Yith timber, anu 64 per cent., equal to 1,2t:l0,000 
hectares, with timber or coppice alone. 
Of 3,800,000 hect.aresowned by private owners, 17 per cent., equal to 980,000 hectares, 
is iu timLer, and 83 per cent., equal to 4,tH4,000 hectares, in coppice, with or without 
timiJer. 
ANXUAL PRODUCE. 
The annual products of these forests are in the proportions of :3 for the state lan<ls, 
2.7;:) for those of the communes, and 2 for those of the pa.rt belonging to private OWJWi'S, 
Total yield, 20,000,000 cubic meters, of which ~,000,000 are for timber aud the arts, and 
18,000,000 for fuel. 
Although tllese resources are on the increase, in consequence of improved m ethods 
and incre:me of facilities for transportation dnring the lat-it ten years, the production 
is still far from sufficient to supply the demands fur cousnmptiou. This annual de~ 
maud iu France for constructive purpo::;es and wecllanical u::;e, is as follows: 
Naval and mercantile marine···--- .•.•.....•.......................... 
Artillery aud engineering._ .....•..... _ ..... _ .......................... . 
Ra.ilways -----· ...... ·---·· ·-···· ..•................... ------ ____ .... _ 
Buildiug ....... _ .... _ ..... ___ . _____ ... __ .......... .. ___ ... ___ .... __ . __ _ 
Laths, wood, and espaliers, &c .. __ .... _. _ .......... _ ..... __ .... _ ..... _ . 
River navigation, carriage-building, furniture, utensils, &c . _ •... __ .... . 
Cubic meters. 
118,000 
30,000 
600,000 
1,600,000 
3,700,000 
4,300,000 
Total._ ............ - ~ ... --- .... -- •. - ........ ____ .... _. _.. . . . . . . . 10, 348, 000 
For fire-wood the demand is 30,000,000 steres,1 and for charcoal, 15,000,000 steres. 
The consumption exceeds the production by 8,000,000 cnbic meters for timber and 
construction, and 15,000,000 for fire-wood-the balance being drawn from Norway, 
Russia, Germany, and Italy. 
The importation of common woods of all kinds in 1855 was less in value than 
70,000,0v0 frauc;;, and in 186G it was 154,000,000 francs. ( Coudeused from reports uf 
United States COJMnissioners to the Paris Unit•ersal Exposition, 1867, i, p. 15~.) 
"RetJ!le des Deux Mondes, April 15, 1871. "Les Cheucs de l'm;enil','' C. llroillard. 
tId., Sevtember 15, ld71. 
1 A store equals 3:5.3174 cubic feet; 1 cord equals 36;.1 steres, neal'ly. 
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temperate ann colder regions of France, and especia1ly in the mountains of the Vosges, 
and on the limestone-hills of Lt•rra.ine it takes a fine growth. It is generally found 
mixed either with the oak or Rilver-fir, with which tree it agrees very well in mixture, 
as the silYer-:fir overtops the beech and shelters it, while the beech prevents m:.tnv 
branches forming on the trunk of the fir. The IJeech also has tracing-roots near the 
surface and draws its nonrishment from a less depth than the silver-fir with its pene-
trating roots. These advautnges are the same as gained by the mixture of oak with 
beech or oak with born-beam. Beech is employed chiefly for furniture, sabots, &c., 
and it has latel),. r eplaced oak in the furuishiug of railway-sleepers. For this purpose, 
wheu creosotecl or impregnated with the sulphate of copper, it is founcl to answer well. 
The ash, elm, maples, birch, aspen, poplar, &c., are found disseminated in most of the 
f,,rests of the temperate region and serve for the same purpose as in England. The 
chestnut is rarely found wild in the forests, but is made the object of a special culture 
in coppice to provide vine-stakes and hoops for wine-casks. In Auvergne it is much 
cultivated, also, for its fruit, and its culture is oue of the chief sources of revenue in that 
country. The silver-fir forms magnificent forests in the Vo!:!ges and Jnra, growing to 
a height of nearly ] fiO feet. Two avera.g·e trees cut clown in prosence of forest-students 
in 1871, in the forest of the Hobwald Vosges, measured respectively 40 and 42 meters 
in height, (1~2 and 138 feet,) with 8 and 11 feet in girth. The spruce fir also grows to 
a great height in the forests of the Jura. A t.rial-phtce mtule in the forest of Gilley, 
near Pontarlicr, Jura, gave per quarter~hcctare (~- acre) seventeen trees, varying in 
Leight fi·om 100 to 120 feet, and from four to eight feet in girth, and yieldecl1,GOO en bic 
feet per acre. 
These two trees give a large proportion of the planks and other (lescription of :fir-
timber used in Prance, the protlnce of the Vosges being chiefly tlirected toward Paris, 
and that of the Jura toward the valley of the l~bine and Marseilles. The late war l1as 
unfortunately deprived France of many of her fiuest forests, and indeed of nll her for-
ests of Scotch fir, the chief forests of that species having been those of Hagnenau, in 
Alsace, and Bitcbe, in Lorraine. The maritime pine (Pinu& pinaster, SoL) is grown in 
large forests in the west of France, and for two special purposes; :first, for its turpen-
tine, wbich is extracted by means of an operation called "gemmagc," which improves 
tho qnality, though it slightly diminishes the quantity of the t~mber proclnced; and 
second, as a forest of protection, in covering tho sand-dunes of the ooast of Gascony, 
where the :fine saud and tbe salt are very favorable to its growth. The Aleppo pine 
(Pinus lzalpensis, Miller) forms large forests in tbe sonth of Franco. It also gives a 
certain amount of resiu, but the forests arc very liable to tires during the hot, dry 
summers of that region. Several other pines are also found, snch as the larleio, which 
grows abnntlantly in the mountains of Corsica, and gives good masts for the dock-
ya.rtls of Tonlon; the Finns nncinctta, P. ccmbl'.a, nnd ma.uy iutrounced species. 
Attempts at acclimatization, or even nt natnra,lization, aro rarely made by the gov-
ernment, but private persons ha\'e succeeded in making goon profit out of such trees 
as the Austrian and \Yeymouth pines, the plane, and the locust tree, (Robina pscud-
acacia, L.,) and out of the larch and ~cotch fir, at other points than their natural sta-
tions. 
FRENCH FOREST-REVENUES. 
The v,nnual rental of hunting privileges in the forest domain of France 
wa.s stated some ten years since to be about 300,000 francs; that of the 
cutting of wood at nearly 30,000,000 net.* 
RECENT PROPOSALS CONCERNING FRENCH FORESTS. 
Proposals have been repeatedly made, and with particular force in 
December, 18721 to the N atioual Assembly for the transfer of the forest 
administration of Ji'rance from the Ministr,y of Finance to the J\iinistry of 
Agriculture and Commerce, upon the ground that the object should rather 
be to serve the ftltnre welfare of the country in the maiutenance and 
increase of timber and wood-supply, and to protect the mountains against 
denudation, rather than to manage them simply as a financial operation 
for greatest protit. The report on this subject l>y a special commi[o:sion, 
published in the Journal Ojficiel de ln RepubUque Francais of December 
00, 1872, and January 9, 1873, contains much interesting statistical 
information and a summary of the financial results of sm-eral exteHsi,·e 
*Claves1 Etudes s11,r l'Economieforestiere, 1t)62, l'· 30~. 
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sales of state forest-propert:f since 1860. The report gives in round 
nnm hers the area of state forests at !)00,000 hectares; communal for-
est.~, 2,00(),000 hectares; and private forests, G,ooo,ooo hectares; total, 
s,noo,ooo hectares. 
PRINCIPLES OF LAW UPON WHICH TIIE FOREST-CODE OF FRANCE IS 
FOUNDED. 
These principles have been state<l with great precision by Professor 
l\facarel iu his '' Cours de Droit .Administratij·:"* As tbe.r ern brace views 
applicable in other countries under like necessities, being, in fact, au 
extension of the right of Eminent Domain, or that maxim of Roman 
law, "saltts popttli suprema lex est." It is inherent in the fundamental 
organization of all governments, and essential tu their very existence, 
aud in this connection applies to the highest interests of the state, iu 
the maintenance of itself, through tlle existence of a sufficient timber-
supply. As the writer, we have 11oticed, deals with these principles, we 
deem iL proper to here present his argument in as literal a translation 
as possible : 
RESTRICTIONS IMPLIED IN THE FREE ENJOYMENT OF THE SOIL. 
§ 1. As to the woods and forests. 
I. The presernttion of forests is one of the first interests of society, ancl consequently 
one of the first duties of government. All the wants of life are closely related to their 
preservation; agriculture, architecture, and almost all the industries seek therein their 
aliment and resources, which nothing- could replace. 
Necessary as are the forests to the individual, they are not less so to the state. It is 
from thence that commerce finds the means of transportation and exchange, ancl that 
governments claim the elements of their protection, their safety, and eveu their glory. 
It is not alone from the "-ealth which they offer b;r their working nnder wise regu-
lation that we ma_y jndge of their -utility. Their existe11ee is of itself of incalcnlahle 
benefit to the conn tries t,hat possess them, as well in the protection and feeding of the 
springs and rivers as in their prevention against tho washing away of the soil upon 
monnt.ains, ancl in the beneficial and healthful influence which they exert upou tlw 
atmosphere. t 
Large foreRts deaden and break the force of heavy win<ls that beat out the seeds 
ancl injure the growth of plants; they form reservoirs of moisture; they shelter the 
soil of the fields, and upon hill-sides, where the rain-waters, checked in their descent 
by the thom;and obstacles they present by their roots and the trunks of trees, have 
tune to filter into the soil and only find their way by slow degrees to the rivers. Tlwy 
regulate, in a certain degree, t,he flow of t.he waters and the hygrornetrical condition 
of the atmosphere, and their destruction accordingly increases the dur<.Lt.ion of droughts 
aucl give rise to the injuries of inullllations, whicu dennde the face of the mountains.; 
The <lestrnction of forests has often become to the country where this has bappeueu 
a real cala.mity and a speedy cause of approaching decline and rniu. Their injury 
and reduction below tlle degree of present. or fnture wants is among- the misfortnues 
which we slwuld provide against., and one of thoi:<e errors which nothing cau excuse 
aucl which nothing but cent.nries of perseverauce and privation can repair. 
Penet,rated with t.Lese trnths, legislators have iu all ages made the preservation of 
forests an object of special solicitude. 
Unfortumttely, private interest.s, tha.t is to say, the action of those who do not di-
rectly feel tbe power of the govemment, are often opposed to this great national 
interest, and tlw laws fram ed for protection are ofteu powerless. 
During many ages the efforts of ldngs have been struggling continually against the 
abuses to which the state forests are exposed, and against the illlprovident specula-
tions of private owners, bnt these efforts have not always been crowned with snccess. 
These growing disorders, and the necessity of fincling an effectnal remedy, arrested 
the attention of Louis XIV, aucl the onhnanco of J6ti9, which was the fruit of a loug 
"Vol. III, p. 50. Although this author bas been dead some twenty years his works 
are still held in the highest esteem, and are scarcely surpassNl by those of later date. 
t E.r]JOse des motifs (]n code forestiel', a la chambre des Depute.~, December 29, 1826. 
~ Cazeaux, lJes agents de la pl'oduction agricale. 
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jnvestigation and mnch skillful counsel, may be ranked among the beautiful monu-
ments of a reign illn:st.rious in ever.v kind of glory. 
Notwithsta.ndiug the !Severity of these ancient regulations, the forests in France 
have not ceased to loose their extent, because the increase of population tends con-
stantly to rednce their limits to a narrower space. To this canse, which is always in 
operation, may be adderl, since 1791, others of eqnal or greater power. 
The ordin:1nces prior to tho resolution carried too far the restrictions imposed on 
private owners. The new regnlations fell iuto the opposite extreme an<l allowed the 
proprietors free and absolute li bert.y to dispose of their woods. 
A large destruction followed this imprudent transition from excess of restraint to 
exce~-;s uf libertv. 
The proprietors nbused this nnwonterl freedom, and clearings mnltiplierl infinitely, 
without distinction as to the places where they were made, so that in mauy localities 
the washing down of the denuded soil, and the <leforesting.of mountains, caused the 
soil needed for vegetation to disappear, anrlleft the rocks naked. 
The rise in the price of wood and the easy and certain resonrce offered to proprietors 
in the clearing of a. planted tract, when compared with the remote and eventual 
advantages offered in their preservation; the hope of compensation, and beyond this 
the advantages in one way and another of cultivation, may be recognized a~ a.mong 
the canses which sufficiently explain the inducements offered to many of these pro-
pl·ietors, which led them to undertake these clearings . 
. :\.t length, this progressive deforesting of the soil of France, joined with the incessant 
need of fire-wood. and the demand fur wood by a. great number of manufactories, and 
constructions of various kinds for the public service, such as ship-bnilding, aud buildi ugs 
for ...-arions uses, which must be constructed and maintained, had, during forty years, 
made sad havoc with onr reservatious of forest wealth. 
II. A renewal of the ancient prohibitions by the law of 9 Floreal, year XI, was 
deemed necessary to oppose this excessive clearing of woods hy private owners. It 
was accordingly decreed t.bat, during the twenty-five years, counting from the date of 
pr11mnlgation, no woorl shonhl be cut or carried offnnless six months' previous notice 
had been given by tlle proprietor to the forest-conservator of the arrondissement 
h1 which the wood was located. (Art. 1.) 
'Vithin this time the forest aflrninistration might object to the clearing oft' of the 
wood, and was chargecl to refer the question before the end of this time, to the minister 
of finances, upon whose report the government might definitely decide within tbe same 
time. (lb., Art. 2.) 
It, therefore, resulted in this, that to make a clearing an authorization p1·ecedent of 
the .adminisi?'ai'ion was necessary, and that if the administration thought proper not to 
grant this, the proprietor was restrained by the probibition against cutting. 
III. The Forest-code of May 21, 1827, ma1le some changes in these arrangements. 
It began by stating the gPneral principle that" individuals may exercise over their 
-woods all the rights resnlting from ownership, saving the 1·estrictions imposed by the 
present law.'' (Art 2.) 
The following were these refltrictions that were made applicable to these clearings: 
Until July 81, 1847, no iuclividual could cut down or clear off his woo1ls nntil after 
l1aving previously made a declaration to the sub-prefect at ]east six months in advance. 
Within these six months the forest administration might signify to the owner its oppo-
sition to the clearing. 
Within the six months elating from t.lns signification, this might be suusta.ntiaterl hy 
the opposition of the prefect, saviug the right of reference to the ministry of finance. 
If within these six mouths, after notice of oppositioll, the decision of the mini!Ster 
'vas not rendered and notified to the owner of tlle woods, the cleariug migllt oe made. 
(Fore!St Code, Art. 219.) 
IV. This restrict.ion does not apply: 
1. To young woods during the first twenty years aft.er their seeding or plautiug. 
2. To parks or inclosed gardens attached to dwelliugs. 
:3. To woods not inclosed, less than four sqnare hectares (9.l'l8 acres) in extent, when 
they do. not form part of other woods that have an area of four hectares, or that are 
not located on tht~ tops or slopes of monntains. (lb., 22:~.) 
With regard to all these the owners were entirely forbidden the right of enjoyment. 
V. Thns, accordingly, as to this branch of agricnltnra.J industry, the general law of 
onr country is, that the owuers are free to vary, within certain liwit:s, the cultivation 
aJHl workiug of their lands. 
Bnt, as to woods and forests, the public interests demand that individuals shall not 
be free to clear them from the soil whenever they please. 
l'Tot only is it prohibited from clearing, as above meutionerl, without first obtaining 
aut.horization, bnt the forest administration may prevent them if they attempt it. 
From hence it follows: 1st. That the administration has the right to pronounce its 
prohibition ~Lgltinst cleariug ·whenever it is deemed that tbe pnblic interests require 
that tLis shall be done; and 2<1. That it is the dnty of indivi1lnals, in the first place. to 
comply with the formalities estalJli:slled uy the law, to the eu<l tbut the government 
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may avert the intention which may be bad as to the clearing of the woods, an<1 that it 
shall subject tbe offender, in case of violation of this regulation, to the penalties de-
clared by law. These penalties consist partly in a tine of not less than 500 nor 
more than 1,500 francs for every hectare of woou cleared; and besides this the obliga-
tion of re-establishing these places as woodland within a time to be fixed by the tribu-
uals, but not. to exceed three ~·ears. (Art. 2:!0.) 
The kgh;lator has nevertheless not wislicd that proprietors should remain long nuder 
the menace of these pcualties, and has r~dnced the limit to two years, dating from the 
time when the clearing was finished, this puulic action having for its object the clear-
ing-s rn:11le in contravention of the prohiuitions, which I shall como to notice. (Art. 
2<!2.) To the forest administration a.nd the public ministry the vigilance of these pub-
lic interests is COJlfided. Some of these regnlations, it is true, are only temporary, but 
thetlt'C<•ssities of Frant;e are such that they will prouably bo renewed when the time 
:fixed for their limit shall have expired. There can be no doubt that witbin a year a 
<lisC'm:::>iou will be raiseu in the legislative chambers upon this important point in our 
social economy . .,. 
VI. The regula.tions I have heen noticing relate to the woods owned by individ-
u .tls. Tlte law has also provided for the cases of woods own ell by communes and pub-
lic establishments. These are not transitory, bt1t are permanent and continual. The 
91st article of the Forest CoO.e is in effect thus stated: 
"The communes and public establishments shall make no clearing of their woods 
without an express and explicit permission of the government; aud <til who may order 
or execute such work withont this anthority, shall be liable to all the penalties con-
tained in title XV against in<lividuals for contraventions of the kind." 
VII. Another rest.riction of an eqnally temporary natnre has bef'.n established by 
the Forest Co1le. Its duration was much sborter, an<l although its limitation has ex-
pired, it may bo proper to remark concerning it: 
lt was iutroduced, or rather renewed, in the interest of the ser·dce of naval 
construction. These structures req n ire the use of a g-rea,t n nm her of choice trees of 
very considerable size. It is one of those uses that affeat the higbest interests of the 
conntry, and which is the dnt .. v of legislation to insure by every means within the 
power of law. Tbe 124th article of the Forest Code provides that "during the ten 
years following the promulgation of the Forest Code, the department of the marine 
shall enjoy thc~right of makiug cboice, and of marking, in tlw woodlands of individ-
uals, fnll-growu timber, trees in reserve, iu avenues, in the borders of woods, and 
trees standing separate." 
This right shall only be exercised, except in relation to oak designated for cntting, 
the diameter of wbich, at one meter above the ground, shall be at least 15 decitneters. 
(I b., 124.) 
Trees standing within inclosed grounds attached to dwellings, and which are not 
managed iu regular cuttings, sll<tllnot be subject to marking. (lb.) 
The one humlred and twenty-fiftll article of the Forest Co<1e regulates the form-
alities required from inrlividuals, in order that the administration may be euabled to 
exercise the rights granted in its fa,vor. Article 126 <1efi.nes the circurnst.anccs under 
which iurlividnals freely dispose of trees designated, as well a.s those that have not 
been marked. 
I will not dwell upon all these arrangements deemed usefnl then, which have been 
carried into effect, and those which have ceased to operate since the 31st of July, 
18:37. 
The marine now finds the timber which it needs in the State forests, and that which 
it procures a.t moderate prices in foreign countries, anu especially from Sweden a1..1d 
Norwtty. 
VIII. Bnt there is a restriction of a permanent character which ought to be consid-
ered, for although strictly local in its operation, it is important. It relates to a public 
service, namely, the Ponts et Chausstfcs, and to t.!Je public works upon the Rhine. 
Tlle course of the Rltiue, whose thalweg t foru1s our eastern boundary, (a line so dif-
ficult to determine,) is so irregular, and unequal, that it constantly requires new efforts 
to restrain it. To defend ourselves against it, we are const<tntly obliged, on the French 
bank, to resort to dikes and fascine works. The danger is continnally imminent, and 
tbe remedies are therefore urgent, affecting both the public and private safety, and be-
coming a neces3ary general charge in order to retain the very soil upon wllich these 
expenHes should be laid. 
The Forest Code has made the following provision in regard to this case: 
''In every instance in which dyke on btscine \Yorks a.long the Rhine shall reqnire the 
prompt snpply of wood or willows, the prefect sllall, upon tho .nrgency being shown, at 
once require their delivery from the woor1s belonging to tho State. In case this shall 
not. prove sufficient, these supplies may be taken from the woods belonging to com-
* Tbis wns said in 1845, and in February, 1846, a proposition upon this subject was 
before the Chamber of Peers. 
t Mitldle of the cL.aunel. 
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mnnes ::tn!l pnhlic establishments, and finally, if needed, from those of in<lividnals, 
going for thesH purposes to tho distance of five kilometers (9,842 feet) from t!Je river 
uank." (Article 136.) 
Here is a principle which, as yon see, is a restraint upon the free enjoyment, of the 
pre ducts of the soil-a kind off( rt.:ed exportation of its prorlnctions. Now ohfetve tl1e 
means establisl.ted for the execution of this right, in aiu of the public service to w l.ticll 
it relates. 
"In pursuance of t.be rights granted in article 137, all individual proprietors of cop-
pices or oth~·r woods on the islands or banks, or wit.hin a distance of five ldlometers 
from the river banks, 1-hall be requiretl to give to the suhprefrct three month~:;' notice, 
in advance, of the cuttings that he may propose to ma,ke. If, during this time the 
woods are not req,nired, the proprietors may freely dispose of them." 
But a sanction of law was necessary to guarantee the performance of the duties im-
posed upon in(livicl'uals, and this is contained in the following article: 
".ART. 138. Every proprietor who, excevt in case of urgency, shall make a cntting of 
his woods without having made the declaration prescribed by the prece(1ing article, 
shall be condemned to pay a fine of onfl franc per are (119.6 square yards) of wood 
thus cut. A fine of four fi·ancs per m·e shall be impoAed upon ever~7 proprietor who, 
after hciug notifiecl of a requisition for his wood, shall direct its destination to any 
other use than that reqnired." 
It was, moreover, necessary to determine as to the manner in which the wood neeclrd 
for works along the Hhine should be worked, and this is provided for in the following 
articles: 
"AnT. 139. In woods subject to the forest regulations. the workings required shall 
be d(')nc by the contractors for the works of the Ponts et Chauss6ts, uncler the direction 
and surveillance of the forest agents. Tbese contractors shall, in this case, he sub-
ject to the same obligations and responsibilities as in woods belonging to the State. 
''Al{T. 140. In private woods, the work shall be done in the same manner, and under 
the same responsibility, by the contractors of the pnhlic works, nuless the owner shall 
wish to do it himself. If he does this, it shonld he declarecl as soon as be is notitied of 
the requisition. In defanlt by the owner of effectually doing the work within the 
11eriod fixed in the requisition, it shall he done at his expense, under authorization of 
the prefect." 
Fwally, it became necessary to fix upon the formalities to be observed in agreeing npon 
the indemnity dne to the proprietors of wood required, for the constitutional chart(•r 
has decreed, "the State shall not reqnire tbe sacrifice of any property for the sale 
of any public interest legally declared." The same article, 9, adds that "the State 
shall not require it withont previous payment of an indemnity." 
The Forest Code, a secoudary laY>, has thus obeyed the spirit of tbe fundamental law: 
"AHT. 191. The price of woods and willows needed in the execution of article 136, 
shall be paid by the contractors of the works to the State, to commnues, or to public 
establishments as well as to individnals, 1cithin three months after the cutting is orderccl, 
aml according to the same mode of valuation fixed by article 127 of tlle present law, 
for the timber mn.rkcd by the marine." 
This mode is, first, that tho contractors and private owners shall mntnally agree 
upon tho terms, hut the article adds: 
"In case of clisagrem11ent. the price sball be fixeil by experts nominated npon each 
side, and if t!Jere is still a difference, anot,her shall be appointe(l hy tlte prosiclt•nt of 
the trilmual of first resort, at the request of the most diligellt party, and the expense 
of this valuation shall he borne mutually." 
Finally, :wother kind of damage may result to individuals in that which relates to 
the workings that lllay he done in their woods when the cuttings are ma,(le by t.hecon-
tractors of works aloug the Hhine out. of convenient seasou. For thiE:J case article 141 
of the Forest Code adds the indemnit.y which may be due in t.his case to communes or 
to individuals, which may he fixed by mutual agreement or by expertA. It is under-
stood that in this case the valuation shall he made in the manner established in artt-
cle 127, as already explained. 
Douhless this kind of serv;tnde laid upon French proprietors bordering npon the 
Rhine is an embarrassment. restricted to this locality, and therefore strictly local; hnt 
it is not the less evident that it forms a very burdensome restmint upon the cnj.,;)·-
ment of the products of the soil, and that it can only be justified by the nature and 
urgency of the service of public interests which it is required to satisfy." 
*This writer also considers the principles of law as applied to sand-dnnes, marshes, 
ponds, peat-hogs, and streams of water, and the rights of the state to order works of 
public utility, although it may be upon private estates. 
He also discusses the various rights of using woods and forests, as emhracerl in the 
Forest Code, and the dnties of the government and of individuals arising thP-refrom. 
See also a very minute account of the Forest Code of France in Dalloz, Diet. de Jtwi.s-
pnultnce, article FoTets, to which subject the whole of a closely printed quarto volume 
i'> devoted. 
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FORES'l'RY IN GER:l'\'IANY. 
In no countn· in Europe has systematic attention been given so long 
to forest cultul'e as in some of the German states, and from 110ne can 
more be learned that i:s really of practical utility in its ::tpplication in 
tlle United States. Without attempting a sketch of the history of 
forestr.v in this part of Enrope, we will proc~e<l at once to give, a table 
from Captain WalkPr's '' Heports on Forest Management," &ic., showing 
the important statistical lJart:s concerning tlw for6sts in six of these 
states and in tbe whole of the German empire. 
6 "" '- ' ~ ..O<fi Extent of forest in hectares. o o ... ~ 
..Q .j( l'l ::I c.; +' ~..c:; Oa:J tLO • -~ ~ . c:;~~ 
States. :;;~ ~~ ~~ ~ ...., .p Un<ler ~~~ 2~ o.., State man- Prh·ate. Total. 82:~ P;-n t~.g 0 ~."""' ;< c~ agemeut. ... ~ o..- p., 
Prusl:' ia ................. 34, 8:n, 924 24, 019, 567 3, 803,388 4, 333,965 8, 1:l7, 351 23.4 . 339 
Bavaria ................. 7, 585, 7:38 4, t'24, 421 1, 332, 962 1, 263, tl69 2, 596, 831 34.4 . 536 
'\Vm·temberg ............ 1, 9.i0, !'i97 1, 778, :)96 399, 16H 19;i, 933 595, 101 30.5 • 3:!5 
Badc•n ...... ------·----- - 1, 530, 967 1, 434, 970 349.267 1!il, 657 5LO, 9:-H 3:3.4 • :l5fi 
Saxony._ ... . _ ...... __ ... 1, 496, 644 2, 423, 401 192,370 281,049 47<!, 419 31.fi . 1!15 
1\iecklenbnrg-Schwerin .. 1, 344, 07~ 560, 618 115,3:21 48,246 163, 567 12.2 . 292 
German Empire ......... 54, 102, 769 40, 08l!, 170 7, 247,862 ll, 692, 679 13, 940, 541 25.7 . 348 
*The lwctaro = 2.471143 English acres. 
Concerning the excellence ~f management of forests in Germany, the 
author from whom we are quoting says: "Forestry in Germany is 
truly a science, and <lifters ver.v widely from anything I bave seen called 
by the same name, either in l1Hlia or England." 
As the preseut occasion does not afford au opportunity to dwell upon 
c1 etails of management, we cau only here remark that in the methods 
wllich lla,·e been molded and perfected by long experience in Germauy, 
to meet tlle most exact <lema nels of science, with the view of producing 
not the finest laudscapes, as in many of tile Eng1ish forests, l>ut the 
highest profits from thfl investment of capital, aud the greatest benefits 
to the State, our people may reasonably expect the greatest help in 
forming plans to meet the growing wants for timber. As \VC have else-
where repeatedly stated, we must mainly depend in the United States 
upon private enterprise, stimulated lJy the llope of gaiu, aud eulight-
ened lJy every ray that science bas brought to lJear _upon the question of 
forest economy, to meet the wants before us. With this help, ,,.e may 
reasonably hope a successful issue. vVitlwut it, we shall have abundant 
reasons for una.,·ailing regret. 
\Vith reference to that education of the popular sentiment into an ap-
preciation of onr duties in regard to forests, upon which so much with 
ns depends, \Ye find the following most appropriate remark b,y Lhe an-
thor we ha.ve been quoting: 
''Nothing struck me more, wherever I went, than the entire absence of fencing 
autl inclosures, considered so imperatively necessary in our Intli:tu n.u<l English forest 
management. Bunches of dry grass tied to the branches of the outer trees suffice to 
denote forbidden gronnd, and to deter people from entering or driving in their cattle. 
Aud I am informed that trespasR iu such places is very rare and, generaUy, inatlver-
tent. There is, of course, a staff of watchers, tmd punishment follows dbtection, unt, 
considering the extensive area and comparatively small chance of detection, it lllnst 
be something else which exercises a deterrent effect, and I am inclined to look for it 
in the knowledge that the whole question has been thoronghly i11qui1·ecl into aud wttlcd; 
and that government Ol' its forest-officers will not exclude man 01' beast, unless abwlllfely ue-
ces.sary for the good of the forests, of which all classes have learned to know at:d app1·c<:iate the 
value." 
" Reports on Porest Management, p. 6U. 
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Here is a safeguard st.ronger than law; and without it, law becomes 
a dead letter. 
FORESTRY IN AUSTRIA. 
The business of forestry is less advanced in Austria than in Germany. 
It has been recently transferred from the Ministry of l1"1iuauee to that of 
Agriculture, now underthecareof the Baron Clummecky, and Herrrrehup-
pitch has been employed in preparing a scheme of re-orgauizatiou, de-
sigued to include all the best features of management known in Germa-
ny. Under this control, Austria will doubtless \Vit.llin a few years rauk 
equally with the best of European systems in her management of this 
great interest, and in the beneficial results to be derived from tllis 
source of public wealth. 
The state forests, notwithstandmg the extensive sales which have taken 
place from time to time to meet state necessities, exteud over au area of 
1.784-,037 Austrian yochs, equal to 2,230,046 English acres, of which 
653,347 acres are classed as unproductive. rrhe estimated yield is given 
as 65,838,200 cubic feet of fire-wood, timber, &c. 
The bndget for 1872 shows a gross income of 4,148,653 gulden, and 
an expenditure of 3,049,479 ge.ldC'n, leaving a clear profit of upward 
of 1,000,000 gulden to the state. The income is classed as from sales 
of material, rental of lands not timbered, (very small in amount,) and 
miscellaueous receipts. The expenditures..are ordinary, such as cutt.ing, 
transportation, planting, repairs of buildings, collections, management, 
taxes and burdens for religious and educational purposes, &c., or extra-
ordinary, including purchase of lands, new buildings, extra establish-
ments, &c. 
Tile existing establishments are not uniform throughout the empire, 
each of the twelve provinces or divisions having a separate organization, 
Hnd difterjng widely in nomenclature, duties, strength, and emoluments. 
Tbe Austrian Forest Academy, at Mariabrunn, near Vienna, has a 
course of tluee years, and fine museums of special interest to the for-
ester, especially jn the sections known as Fo'rst Betrieb, (forest working,) 
and Ingenieur's J.lfuse'ltm.* 
FORESTRY IN SWITZERLAND. 
In no eountry in Europe has the waRte of forests been more rapid or 
destructive than in Switzerland, and in none, perhaps, has this improv-
idence been followed by more disastrous results. Tbe woods being con-
sidered common property, were uprooted; and ille soil on tile mountains 
being exposed to the wash of the rains, was rapidly earried away, leav-
ing- broad areas of naked rock, from which the water would at once 
sweep down the valleys in sudden and destructive inundations. The 
autumn of 1868 is memorable ou account vf these floods. 
Public attention bas, ho,,ever, been tlloroughly awakened, and active 
measures are in progress to remedy, so far as may be, these evils. Tue 
cantons wbich baYe charge of these operations have for some time, at 
-~' The former has a collection of all instruments and appliances used in working for-
ests anu getting out their produf\ts, from the most rnde aud primitive contrintnces of 
former times to the perfect-working machinery of to-day. The engineering department 
has plans of river-beds, improved and embanked for floating, sluices of all kinds, clams 
and weirs for directing rafts and for catching fire-wood, which is float-ed in l>illets, 
models of rafts, with accurate details of construction, and all sorts of wood prepared 
iu various 'Yays for showing their structure, qualities and n&es; also specimens sbow-
iug tbe damages done to timl>er uy animals and insects. Tbese museums are a feature 
of forest-sebuols generally, aud that at Nenstadt-El>erswalde is in some respects quite 
superior. 
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great expense, been constructing works near the head-waters of their 
rivers to contol the waters of these turbulent streams, and planting 
trees wherever practicable. 
So important has this duty become, it has been proposed that the 
national governmer.t shall assume its control, and a series of amenu-
ments to the constitution has been proposed llaving direct reference to 
this subject. These articles were approved by the Federal Congress in 
December last, and will be snbmitted on the 19th of April next to the 
pcc1ple for ratification. There cl:ln be no doubt but that tbey will be 
adopted by au overwbclmiug majority. These amendments are as fol-
lows: 
ARTICLE XXII. The F ederal Union hns the right of supervising structures for the 
protection of water-conrses, and of the fore~t police in the mountain regions. It will 
assist in the improvement antl building of protective structures for water-courses, and 
in the planting of forests at their sources. It will enact the requisite protective regu-
lations for maintaining these works and the f Jrests now existing. 
ARTICL1<~ XXIII. The Federal Uuiou is authorized to enact regulations for governing 
fisheri es and hunting, and make particular provision for the preservation of the 
mountain-game, and also for tho protection of birds usefnl to land and forest culture. 
A school for practical instruction in forestry has been· recently estah-
lislled in nearly every canton, and a society named t.he Schweize-r·ischen 
Forstvere·in, numbering some three hundred members, is usefully employed 
in promoting the interests of forestry throughout the nation.* 
FORESTRY IN ITALY. 
Soon after the present kingdom of Italy was established, a central 
forest school was orgaHized near Florence. under tile direction of A. di 
Berenger, formerly in the Austrian forest sen·ice of Venezia, and author 
of an exeellent work on the history of forest management in Italy.t 
The school is located in tbe splendid silYer-fir forest of Valombrosa, 
below the crest of the Appenines, on their western slope, about twenty 
miles east of Florence.t In winter it is transferred to a lower station at 
Paterno, in tlJe region of the olive, half-way between Valombrosa and 
tl.w rail way station of PontassieYe, in the valley of the Arno. A col-
leetion of excellent memoirs is being published by the director, with the 
assistance of some of the professors, for the use of the students.§ It is 
designed to embrace a brief history of forest management in Germany, 
France, and Italy, and a great amount of practical information in rela-
tion to botanical and physiologieal subjects. Italian forest literature 
of direct practicnl application is comparatively modern, but of late the 
publications of tlJe 1\.Iini::;try of Agrieulture (to which sylYiculture is 
iutnusted) cout.ain much that is valuable. The two most important of 
these are a collection of the laws and statutes referring to forests which 
"We are indebted to Mr. Jolm Ritz, collsnl-geueral from Switzerland, and a member 
of the society above named, for much of the information here given concerning for-
estry in his conntry. Mnch useful information concerning the forest question in 
Switzerlauu will he found in au article by Dr. Von Berg entitled Die Forstlichen Vel'-
7tiiltnis8e der Schtreiz , published in the 1Sth volume of the Tha1·ander Forstliches Jahr-
buch, in 1~68. 
A valuable report was published at Berne in 1862, containing the results of a careful 
scientific inquiry into the condition of Alpine fqrests. 
t L11·clwologia Fo1·estale, ossia dell' antica Storia e Gittrispnu1enza [i(n·cstale in Italai 
Venice. ltl6;;. 
:j: Besides tho t<ilver-fir forest of Valombrosa, there are many other publi c forests in 
Italy, among which may be mentioned the old forests of the Venetian republic, whi~h 
in the middle ages yielded most of the timber nsed for the navy of that rich and pow-
erful State. Tile o tk forest of Montello, near Treviso, the mixed beech and silver-fir 
forests of Consiglio, north of Ceneda, and near Auronzo the Lommadida forest, of 
limited extent, but on a deep rich soil, and with an exceedingly luxnriant growth of 
spruce, lareh, aud otucr trees. (Dr. Brandis in'' Reports of Forest J.'tlanagement," p. 196.) 
§ .Raccolta eli memoi1·e lettc 1wl B. lnstituto Forestale di Valombrosa. 
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have legnl force in the different territodes composing the kingdom, and 
a general statistical account of forest landR in Italy.* 
The amount of forests in Haly is estimated as follows: 
HPctares. 
State forests. _____ ._ •.•. ____ .....••... ---- .. ___ ...• __ .. ____ . 1U4, 000 
Communal forests .. ____ ---- ___ .•. __ . __ . __ •••...••... __ ..... _ 2, 170, UOO 
Private forests .... : ..........•.. -····----· .•.••. ------------ 2, 662, UOO 
.AcrPs· 
479, :)74 
!), :36:2,070 
6,577,~02 
Total. .... ---------------------------------------···· 5,026,000 12,419,246 
The total area of the kingdom is about twenty-four and one-fourth 
millions of hectares, and the relative amount of wooded surface alwut 
20.7 per cent. The large ecclesia~tical estates whjch have of late years 
become public property have not been retained as state forests, but sold, 
and a considerable portion of the crown forest-lauds and otlwr uomains 
of t.he differeut Italian territories have also been alienated. 
On the Island of Sardinia, the q uest.ion of forest-lands has not (unless 
very lately) been settled, and although the joint property of the state 
aud communes, they are entered in the above estimate under the latter, 
and are about half a million of hectares in extent. 
Projects of a general forest-law for the whole kingdom of Italy have 
been repeatedly submitted to the Italian parliament. The evil effects 
of denudation are severely felt in man,y parts of the country, and the 
aim of these proposed legislative enactments bas hitherto been to guard 
against further mischief by determiuing beforehand which lauds shall, 
in the public interest, be clothed with forest or be kept under forest, 
and then to place the whole of these lands under the .supervision or cou-
trol of the public forest-officers without distinction, whether they hap-
pen to be the property of the state or of village and other communitie:s, 
or of private persons. From a report with which the Minister of Agri-
culture submitted a project ot' a general for·est-law, in March, 1870, it 
appears that the financial exigencies of the country had rendered im-
perative the alienation of the greater part of the forests at the dis-
posal of the state, and that it was ouly intended to retain a limited area 
of state forests, mainly with the view of supplying the timber required 
by the navy, and the forests required for this purpose the bill pro-
posed to declare inalienable.t 
FORES'.rRY IN RUSSIA. 
In this vast empire where, as iu the United States, we have been 
accustomed to believe the forests ''interminable" aud the supply of 
t,imber "inexhaustible," and where, in fact, the amount of woodland in 
the northern two-thi!:ds is more than t'vice as great in proportion to its 
area as in the Uuited State8, an intelligent and energetic government 
has turned its attention to this subject of forestry. It bas undertaken 
to establish by its regulations the conservative measures which with ns 
must be-so far as relates to private propert~·-the result of a cOJwic-
tiou on the part of its owners that it is for their interests, or to use a 
phrase mulerstood by all Americans,'' that there is J.\iONEY in it." In fact, 
our hopes of Rnccess ou the timber question, so far as relates to lands 
alrearly sold to indivitluals, will mainly depend upon bringing- to tbe 
knowledge of the Universal Yankee the great truth that trees make 
DOLLARS. This fact once believed and we shall have tree-planting 
whenever needed or possible, and to show how tllis may be done is an 
important function of the proposed commission of forestry. 
"Raccolto delle Leggi Forestali, 1866; ancl Siaiistica Fm·estale, 1870. The introductory 
part of the latter has been published separately in the annals of the Ministry of Agri-
culture. 
t Captain Walker's Reports of Forest Management, cjc., p. 194. 
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The forests of Russia, not including those of Central Asia, Caucasus, 
and Fiulaml, con'r an area of 177,159,000 deciatines, (478,257,089 acres,) 
being auout 40 per cent. of tlw area of Hussia in Europe; aud as to 
population, ahont G.G7 acres to an inhabitant. They are divided as to 
owuer::~hip · as follows: 
1. Belonging to the State ...... ·---·· __ ----·-------_ •.••• ------------
~. Owned uy miues and esta.ulisbments l.lelonging to the Crowu. ___ .... 
3. Crown appauages .. _________ . ___ . ______ .. ---- _____ ------ .• __ . _____ _ 
4. Own ed by cities, churches, monasteries, various establishments, and 
iudi viduals ...•.... _ ............•......• - ...•.•........•.. -------
Deciatines.* 
110,726,000 
5,:394,000 
5,487,500 
55,55t,noo 
Prh·ate persons and establishments owning foreRts enjoy the absolute 
right to cut and clear oft' at will. The forests not em braced. in the last 
class alwve mentioned are under the care of the Minister of Public 
Domains, "'ho llas a Director of the forest department, and the organi-
zation of the service is Yer,y complete. For the purpose of fitting young 
men for these duties as forest agents aud agriculturists, either for the 
goYernment service or upon private estates, two special schools of agri-
culture auu forestry have been established-the Institute of Agriculture 
aud Forestry at Saint Petersburg, aml tlJe Academy of Agriculture and 
forestry at Petrowski, near Moscow. The course of instruction extends 
throug ll three or four years, and, to facilitate their object, they are 
locate<l near forests, wltere every detail of practical operation can be 
illustrated. Besides tl.lese, there is at Lissino, a village 70 verstes from 
Saint Petersburg-, a fore8t -school of the second grade, the course being 
Yer.v practical, all(l extending to three years.t 
We are informed, from sources not official, (and therefore we cannot 
claim to be correct,) that the government is taking measures for plant-
ing timber on au extcnsi\'C scale, espeeially in the Crimea, where during 
tbe war, some twenty year8 ago, the forests were swept away, and the 
country has in corresponding degree suffered from the exposure. Thus 
in this peujnsula, the ancient Chersonesus, memorable in the fables of 
classic mythology as the object of the expedition of J asou to recover 
the Golden Fleece, in the dim and dishtnt ages of the past-and for the 
gTeater and more memorable expe<lition of three great allied powers of 
l~nrope that in our day here tried to break the power of Russia, bnt 
failed-we u~ay yet see illustrated the most successful triumphs of ap-
plied science iu covering the bleak hills and arid plains with 'Terdure, 
and filling tlJe whole of this region with agricultural wealth. 
Another thong·llt in this connection should. not De forgotten. If pri-
vate owners are now unrestrained as to the cutting of their timber, and 
are therefore free to export it to other countries of Europe where more 
neede<l, would tllis continue in case the Government saw da.nger to 
itself in the cutting of its forest~ \Voultlnot such an event, if possible, 
increase tlle Uemand for American timber, an<l thus operate to our 
disad\rautagL~ as to supply of timber for our own wants ·~ 
\Ye haYe no means at hand for knowing whether these suspicions ha,Te 
any foundation, or as to how far they might be justified. vVe may, how-
e \ er, ue certain, that every country in Europe would be Yery apt to 
check a commtrce that was operating against its own intere ' ts, and 
that it becomes a duty to our own Government to take cognizance of 
tllese chanee8 that may affect. its welfare. 
*A dcciatine=10.92788J 34951-34:384 ares=2.69 acres, nearly. 
t Frorn a very comvlete aud coueise account entitled Notice sw· les ForCts et len1' P1·o-
dui ts, en 1·apport avec let superflce totale du terl'itoire et avec la Po1Jnlation. By P. N. 
Werekl.Ja, Saint Petersburg, 1873. 
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FORESTRY IN SWEDEN. 
In this country, naturally favorable for the growth of timber, the 
attention of government bas been wisely directed to au examination of 
itR duties with regar<l to forests, and in 1859 a Bureau of Forest A<llllini~­
tration was created. Forest regulations, however, extend back to 16,!7, 
and eYen before that, private owners were required to plant aud pro-
tect from cattle t1oo timber-trees for every one cut. 
Iu 1868 a commission was appointed, under the direction of Mr. E. V. 
Almqui~:;t, to inquire into the need of further legislation in relation to 
forestR, aud in December, 1870, he submitted a report wit,h a bili, mak-
ing 392 printed pages, besides numerous tables. 
One clause in the reported bill is a compulsory feature, which, although 
less stringent, is in the spirit of enactments now in force in most of the 
(!Ountries of Continental Europe. The Swedish bill prodded that own-
ers of printte forests should not, nuder a penalty of from 500 to GOO 
rix-dollars, cut therefrom and dispose of, for commercial purposes, trees 
that are less than 8.3 inclles in diameter, at a distance of 16 Swedish 
feet :!:'rom the large end, or less than 11 inclles in diameter at tlte large 
end. This subject was to be considered in the Diet of 1873.* 
SCHOOLS OF FORESTRY-GENERAL REMARKS. 
While in Europe special schools have been established in nearly 
every country on the continent, and, as we shall attempt to show from 
one example selected from many, ou a most comprellensive plan, tllere 
is not, within our knowledge, a college or seminary of learning in the 
United States where the stud·ent could fintl a text-book or hear a single 
lectnre upon tlle subject of forestry.t We may not expect to see oue 
established, nor do we deem it desirable, as a goYemmental measure, 
because, with us, forPsts can uevt•r be cultivated under the care of Go,·-
ernment, as in France and Germany. The lll<tu~lgement of forest 
estates, like tlle cultivation of the land, must he left to private enter-
prise, which may be most effectually instructed aud advised, but not 
controllecl by Government. 
Educat.ion in this department of applied science will doubtless be 
provided as the demand arises, and herein an intelligent commissioner 
of forestry could render great aid in the way of snggestion and infor-
mation with reference to organization a.ud management. The stareR of 
literature and statistics which,. if worthy of his trnst, he would gather 
around him, would be of inestimable service to the cause of e•lncation, 
and become a repository from whence those engaged in organizing 
plans of instruction could derive the latest fruits of European expe-
rience, and be able to commence at that point of excellenee to whieh 
they had Brrived. 
We would, tllerefore, leave this to private enterprise and the whole-
some stimulus of rivalry between colleges and uui\Tersities competiug 
for the popular favor. 
"Report of C. C. Andrews on the Forests and Forest-CzJ,lture of Sweden to the Depart-
ment of State, 1872. 
"'Ve wish to do no injustice to a,ny institution by this remark, and are well aware 
that'' agriculture and forest.ry" are grouped together in the programme of dntiHs 
assigned to a professor in several of our higher seminaries of learning; bnt we mean 
precisely what we say, that as to forestry considered as an applil\d science, we ua.ve no 
place in the country where it is taught in even a remote degree within the requirtl-
ments of existmg views of education in Europe, or up to the demands of the age. We 
earnestly hope that this statement may not long be true, but that, beginning abreast 
with the best of their kind iu tue 01<1 \Vorlil, we may as far ontrnn them in this, as we 
have relatively surpassed the most of them in the rapid development of our industrial 
relSources and National wealth. 
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But before doing so we would casually remark, that while our wealthy 
benefactors of maukind are looking around them for chances to asso-
ciate their fame with institutions of public utility, which sllall make 
tlleir fame live after them when the memory of their present wealth 
and all eh;e concerning tllem shall have perished, they would do well to 
notice this opportunity in a field now entirely new and vacant, but 
which is destined to become one of the great subjects of the future. 
vVe will present in full, a statement of the plan and operation of the 
National Scllool of li'orestry in France. An abundance of information 
migllt be gi,·en in the greatest detail concerning other schools of for-
estry, lmt this will suffice for the present occasion. It may, however, 
be remarked, that Germ~ny is both the pioneer and the model of educa-
tion in forestry, and from there baye come the best educators found in 
the schools of this science in other countries. 
The following sketch of the French ::;chool of forestr.r at Nancy is 
clliefly tlerivecl from au account written by A. Pengelly, B. A., assistant 
couservator of forests at Bombay.* 
FRENCH SCHOOL OF FORESTRY AT NANCY. 
A sketch of the course of instruction in the government school of for-
estry at Nancy will serve to give a general view of the state of education 
in this branch of the civil administration in France. It is to be noticed 
that this is entirely in the bauds of Government, like our Naval and Mil-
itary academies, aud that it is designed to educate young men destined 
for the forest-service under the control of the Minister of Finances . 
.ADl\HSSION. 
Candidates must bring a letter of authorization from the director-
geueral of forests, which can onl,y be obtained by those from nineteen 
to twenty-two years of age, without infirmities, and having a diploma 
of Bachelor of Letters, or attainments in classical studies to warrant 
such diploma. 'fhey must also have an income of 1,500 fraucs per 
annum, or a pledge from frieuds to pro\'ifle this amonnt \Vhile at school, 
and GOO francs afterward until employed as garde general on active duty. 
The examinatious, upon entering, embrace arithmetic and elementary 
geometry complete, plain trigouornetry, elementary algebra, the element::; 
of descriptive geometry, statics and physics, espeeially relating to the 
general propertieR of bodies, laws of motiou, gravity, equilibrium, the 
movement of fluids and gases, heat, electricity, the theory of vapor and 
hygrometry, the thermometer and barometer, and the elements of chem-
istry and geology. They must write grammatical exercises in French~ 
and translate some passages from Latin, explaining their rhetorical 
bearings, and must write an article upon some mathematical questiou, 
and another upon some subject in natural philosoplly or chemistry. 
COURSE OF STUDY. 
The course extends tbrough two years. In eacb, the wiuter season 
is de,·oted entirely to lectures and study, a portion of each day being 
devoted to drawing, either for the purposes of surveyiug or the con-
struction of bridges, saw-mills, &c. The out-door part of the course 
commences after Easter, and then the whole school goes out to see the 
forests, and to apply generally the knowledge imparted in tile class and. 
lecture-rooms. Tltese parties are divided into sections of six or seven 
pupils, who work together, and are responsible only for the part assigned 
to them. In the triangulations, the combined results of the whole are 
brought out aftP.r their return to Nancy. 
* Qum·terly Joumal of Science, January 1, 1870. 
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The lectures ma.y be classed under the four beads of s~·lvicu1tnre, 
applied mathematics, natural philosoplty, and law; and they are carried 
on simultaneously, two subjeds being taken on each alternate day. 
Tbe sylviculture trea.ts of climates, soils, and the different kinds of 
trees, giving their requirements, their uaturcs, and the qualities of their 
timber. lt also includes a description and discussiOn of the different 
methods which have been or are still applied to the treatment of forests, 
gidug a general view of the whole, without details. Tu some of the 
pupils forests are au entirely new subject, a.nd they have first to learn 
what a forest is ~nd ought to be. 
Under mathematics is embraced all that is essential in land-survey-
ing:, leveling, &c., the construction of houses for forest-guards, and 
road-making. 
The course in naturHl history is limited to botany and vegetable 
physiology. 
The law course is an introduction to general principles, with a short 
course on the code respecting the chase. Each of these four subjects has 
a professor and an assistant professor. The oral examinations are frequent 
and irregular, the more effectually to secure attention to the lectures, and 
relate to the subjects treated of within the last ten leet.ures. There is 
nothiug to warn the student when his turn will come, or to what sub-
ject it will be directed. They are held in tlle afternoon stud_y-time, and 
a list of those to be examined that day is posted about noon, so that a 
brief time for preparation is allowetl. .At the end of the season there 
is an examination of the whole course. 
The studies after Easter are of a more agreeable nature. In the first 
sear a month is spent at some place, as, for instance, at Gerardmer iu 
the Vosges, where there are fore~ts, parts of wbieh are sun·eyed by 
detached parties, and after taking tlle angles and chaiuiJJg-lines, rough 
plans are made to detect any grave fwror before leaving that part of 
the country, reserving the more finished plans to be executed after 
their return to Nancy. A road is also planned out, each section taking 
a part of the work. A tour is then made to see some of the principal 
forests of France. The parts visited are the Vosges and the Jura, 
affording some of the finest scenery in tbe country. The professors of 
sylvieulture describe the soil, climate, and position of each forest, the 
treatment to which it has been subjected, and the effects of the opera-
tions performed. The students take notes, which are to aid them in 
writing an essay on their return to Naney. 
The professor of natural history ealls attention to all geological forma-
tions on tbe route, and to the dift'erent plants that are found, with their 
rdations to the different soils, and to the ravages of insects, with their 
habits, and preventive measures to check their injuries if known. Tile 
pupils form herbariums~ and after their return arrange, label, classi~r, 
and describe the speeimens collected. The vacations extend from the 
middle or end of August to the first of~ ovem ber. 
In the second year the lectures are upon the same subjects, at a more 
ad\"'anced stage. In sylvienlture they embrace the management of a 
forest, or the way in whieh it should be worked, regulating the thiu-
nings ancl clearings, the age at which the wood should be cut, and the 
amount that can be taken yearly without. injury to the forest. 
In mathematics the course has reference to the different kinds of saw-
mills, and a short course of triangulation with the theodolite. 
In natura.] history a course is given in mineralogy, in geology, and in 
zoolog,y, the latter more particularly relating to iuseets and their rav-
ages, nutl to the higher animals by whieh they are kept in check. 
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The legal studies relate particularly to the French code forestiere. As 
in the first year, they are accompanied by frequent examinations, with 
markings of excellence or defect, which determine the standing of the 
pupil in his class. 
The travels of this year are to localities where various kinds of saw-
mills are seen in operation. Drawings and measurements are made, 
and all the information that can be obtained concerning their construc-
tion and management is noted, including questions of cost, efficiency, 
and relative economy. ~ti. triangulation of some portion of the country 
is made, using as a base some line ascertained by the ordnance survey 
of France, and in which all the methods, signals, and other incidents of 
operation are illustrated and practiced. The practical application of 
management is generally made the second year in the forest of Hague-
neau, in which one part consists of hard wood, as oak, hornbeam, and 
beech, and the other of Scotch fir. The student forms his plan for the 
management of a portion, say 1,500 or 2,000 acres. It is divided into 
parcels, alike in climate, aspect, and soil, as well as in kind and age of 
trees found; the amount of timber is computed, the quantity that can 
be cut in a given period is ascertained, and the general rules for treat-
ment are applied. Specimens of rocks, plants, aud woods are given out 
for determination, and their proper classification and description is re-
quired. 
The discipline of the school is stringent, and the supervision very com-
plete. WiLh tlle exception of an hour every second day devoted to horse-
manship, there is no attention given to athletic exercises. The grad-
uates, upon passing the examinations, go out with the rank of garde-gen-
eral of forests, with the right of vacant places of tllis grade. They enjoy, 
provisionally, the pay of adjutant garde-general, and are employed in 
the administration. 
S.AND-DUNES FIXED BY TREE-PL.AN1'ING. 
Forests afford the most effectual shelter against ocean winds, and the 
encroachments of sand-dunes and plantations of the maritime pine 
have alone effected this object on some parts of the coast of France, 
e~pecially in Gascony, where every other effort bad faHed. A writer 
often quoted in this report* asserts that tLey have prevented the two 
departments of Landes and Gironde from being engulfed by the sand-
hills which the sea is there continually throwing up. 
Viewed in profile, such a forest presents the appearance of an in-
clined plane, sloping down from the dense and full-grown timber to 
the sea-shore. The first trees, starved and stinted, torn by the gale 
and half buried in the sand, are scarcely able to endure the unequal 
contest with . the winds and the damaging effects of the ocean spray. 
Behind these, and a little sheltered, the trees grow a little higher and 
strouger, and so progressively inland, until, at a certain distance, the 
tops of the trees appear at their normal level, and the whole forest 
attains its full development. 
SHELTER FROM WINDS. 
The forests above described eff~ctuall.Y shelter the country behind 
them, and render profitable for agriculture a region that could not oth-
erwise be cultivated. 
Owing to the clearing off of forests of Cervennes during the reign of 
*Clave. 
H. Rep. 259-5 
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Augnstus, the valley of the Rhone was exposed to the mistral, a north-
west wind, that committed such damages that its origin was ascribed to 
the anger of Heaven, and these poor people in their terror erected altars 
and offered sacrifices to appease its wrath.* 
In an interf'sting French work upon this subject it is shown how planta-
tions in the neighborhood of Antwerp have succeeded in regulating at-
mospheric conditions, and transforming barren lands into fertile fielrls, 
and it is therein insisted that this example is applicable to the depart-
ment of La Manche, now exposed to these injurious winds.t 
The writer here quoted says: 
An observer from the steeple of the cathedral at Antwerp would have seen only a 
fow years ago nothing upon the opposite bank of the Escaut but a vast, desolate plain. 
Now he can see nothing but a forest, whose limits appear lost in the horizon. Let us 
enter the shades of this forest. Its trees are in regular lines, and about forty years old, 
and they have already corrected the atmospheric conditions that made the place they 
cover sterile. Though the storm may shake with violence the tree-tops, the air lower 
down is calm, and the sa,nds, more meager than the plateau of la Hogue, have been 
transformed nuder this protection into fertile fields. What ha,s been done in Fbnders 
may be done in Normandy, and no one will pretend that like mantles of verdure may 
not be formed at la Hogue. 
As if to give the lie to the idle prejudice which opposed him, an inhabitant of 
Dauphiny who had become the owner of the chateau of Beaumont, toward the clorse of 
the last century, planted along the very crest of a peninsula about 50 hectares (126 
acres) of woods, which stand to-day a living witness of the aptitude of the place for a 
growth which it had been said could never survive this exposure. The Bois de Beau-
mont, it is true, bears the marks of the combat, but the victory is not the less proved. 
The row of trees that receives the first shock of the north wind is low and scragged. 
The next is shortened, but stronger, and so they slope upward to the summit, where 
the vegetation of the grove is level and regular, and the timber fully developed. 
On the coasts of the Baltic and the Adriatic the disastrous encroach-
ments of the sea have been sensibly checked by these means, and it 
bas been fully proved, wherever attempted under intelligent direction, 
and with due regard to circumstances and conditions, that we may 
always expect a valuable result. · 
1'DIBER IN WASTE PLACES. 
Viewed as an agricultural prodnct, timber offers this distinguishing 
featnre: it will grow in places where nothing else can be cultivated. 
A soil too coarse and meager for the cereals may be marvelom;ly pro-
ductive in forest growth. Haviues and slopes too steep for any other 
useful product are the favorite seats of timber, and wherever a 
crevice is found in a rocky ledge the roots of a tree will burrow and 
spread, taking a hold so firm as to defy the storm, aud acting mechan-
ically and chemically to disintegrate the rock and change its constit-
uent elements into useful products. 
The roadside, the river-bank, along the brook, and on the overhang-
ing cliff, a tree may always be earning wealth to its owner, in our densest 
settlements, and in the waste places of our most valualJle lands. In 
many of the States, laws have been enacted favoring the planting of 
trees along the highwa,ys, and a laudable emu!ation should be everywhere 
encouraged in the ornamentation of farms in this way. It is worthy of 
the consideration of State legislatures as to whether these plantings 
may not be made a requirement; or be done at the cost of the owners, 
if they neglect it. 
* Cla.ve, p. 16. 
t Les Cotes da L et Manche pur M. Ba.nde de !'Institute. Revtw des Deux J1ondes, Jan-
15, 1849. 
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THE ADAPTATION OF TREES TO DIFFERENT SITU.A.TIONS . .J!< 
"When land is about to be put under wood, it is necessary to deter-
mine on the species for which the soil and climate are a.da!)ted. In 
respect to the soil, its qualities can only be ascertained accuratel.Y by a 
knowledge of its chemical and mechanical composition ; but, guided by 
experience, intelligent, practical men are often enabled to arrive at a 
tolerably sound judgment by simple inspection. The importance, how-
ever, of a comprehensive knowledge of the chemical qualities of soils 
will be understood, when it is considered that the inorganic or min-
eral ingredients of wood vary with the species; and if the substances 
required by any particular kind of tree are not present in the soil, it is 
obvious that that species cannot be grown in perfection. A selection of the 
crop that will suit the soil is just as necessary in growing timber as in 
rearing agricultural produce; and when an error is committed in the 
one case, the loss which is sustained in consequence is immensely greater 
than when a similar mistake occurs in the other. Nor can rotation be 
altogether neglected in the rearing of wood. The same species should 
rarely be grown twice in successiQn. Scarcely any kinu of land can pro-
duce two heavy crops of Scotch fir, one after the other. Cases, no doubt, 
are known, in which larches have been planted on land newly cleared 
of heavy Scotch fir woou; but they have seldom made much progress, 
for at least a number of years. And except with fir after fir, and larch 
after larch, the test is not a completely accurate one. Hard-wood, oak, 
ash, and elm grows luxuriantly atter hard-wood only on land which is 
rich in the mineral matters that are capable of fully developing it. 
Very seldom will hard-wood succeed after firs; lmt firs grow well after 
hard wood in almost any instance. The necessity, not only for adapting 
the species of wood to be grown to the nature of the soil, but for observ-
ing some sort of rotation in tlle raising of different kinds of trees, will · 
be seen by a reference to the following table of inorganic analyses, com-
piled from various reliable sources: 
Forest trees. 
Oak woorl .. _ ..... _ .. 
Oak bark" ... ........ 
0:-tk leaves ...... _ ... 
Elm wood .... ....... 
Elm bark ............ 
Lime-tree woofL ..... 
Lime-tree bark·----· 
Beech woorl ------·-· 
Beech bark .......... 
Horse-chestnut woo«. 
Birch wood .......... 
Poplar wood ....... .. 
Poplar bark ......... 
Poplar leaves ........ 
Scotch fir woodt ... _. 
Scotch fir bark··---· 
Scotch fir leaves ..... 
Larch woorlt ........ 
-~ -~ .... ...... 0 0 ·~ ... ... <lls 0 _;~ <ll 
.g ..o.O 3§ ~::s ~ p. .... o3 -~ ....... 
o3 :::l a) wQ :::,.Q :-:._. '-''0 
.5 blJ s oc:l -c:l ;5 o .... ~~ '0 ~ ,.0 ::; ~ 0 0 ~ ~ w p.; r:/). p.; r:/). p.; Q 
----------------
5. 65 3. 77 3. 01 50.58 2. 32 0. 78 0. 52 0. 38 0. 02 
3. 50 0. 80 47.50 0. 30 1. 10 
---- - · 
0.03 
~·- 40 3. 60 16.70 10.90 -----· 14.50 1. eo ........... 
21921 13.72 7. 71 47.80 3. 33 1. 28 3. 07 1. 17 ......... 2. 2  10.09 3.19 72.70 1. 59 0. 62 8. 77 0. 82 ........... 
•35. 80 5. 23 4.15 29.93 4. 85 5. 30 5. 26 7. 97 1. 49 
16.14 4. 53' 8. 03 60.81 4. 02 0. 75 2. 27 1. 24 2. 21 
11.80 2. 04 8. 42 47.25 3. 29 1. 01 1. 09 0. 60 0.16 
2. 00 17. 10 37.50 2. 70 ......... 9. 20 0. 30 
--·- ·· 
10. 10 3. 20 43.60 1. 50 1. 20 7. 50 3. 00 0. 07 
12.70 2. 50 43.80 ~- 60 0. 40 4. 80 0. 40 0. 03' 
32.60 3. 30 18.30 10.10 ......... 3. 30 1. 50 
------
18.80 1. 00 35.10 3. 20 
------
4. 00 1. 50 ........... 
28.50 1. 40 21.40 4. 20 . .......... 11.50 1. 50 
----- -
2. 79 I 15.99 19. 76 31.74 1. 93 3. 04 3. 04 ~-51 1. 48 
1. 90 2. 40 38.60 7.10 
------
17.30 0. 60 .......... 
10.50 3.10 36.80 4. 70 0. 90 11.60 0. 50 .......... 
15.241 7. 27 24.50 26.97 1. 79 3. 60 3.60 4. 25 Q. 92 
*Oxide of manganese in ash of oak bark, 7.20 per cent. 
t Oxide of manganese in ash of fir wood, 18.17 per cent. 
t Oxide of manganese in ash of larch wood, 13.15 per cent. 
...... 
os 
<l)::S 
~·~ .Analyst. 
~b d~ 
......... Denningen. 
......... l~erthier. 
........... De Saussnre. 
------
Wrightson. 
-----· 
Do. 
....... ... Hoffman. 
..... ...... Do. 
------
Liebig. 
------
Hertwig. 
------
Bl·rthier. 
.......... Do. 
.......... De Saussurtl. 
------
Do. 
------
Do. 
1. 48 Bottinger.. 
........... HertwiO' 
------
Do.~· 
0. 92 Bottinger. 
"From this table it is obvious that all soils cannot be alike suitable for 
every kind of timber; elm and lime-tree, for instance, contain a much 
~ From Morton's Resources of Estates, p. 292-296. 
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larger proportion of potash than oak, beech, birch, or fir woods; and 
it is well known to practical foresters that the former species require a 
finer soil than is necessary for the latter. The wood of the poplar, 
again, it will be observed, contains both a large percentage of potash 
and phosphoric acid; and we know it is only on good land that it grows 
luxuriautly. The large proportion of magnesia and oxide of manganese, 
in fir and larch woods, iu<licate that they can be grown on soils tllat are 
somewhat peculiar in their nature; and it is known that they succeed 
where more valuable kiuds of timber fail. It is also evident that larch 
requires a fully better soil than Scotch fir, particularly in respect of the 
amount of potash it cont<:tins; and this completely agrees with practical 
expt-rience. 
'~The amount of ash obtained from a given quantity of wood is a very 
important point to consider in determiuing tlle exhaustiug power on 
the soil of different kin<ls of forest trPes. In the various woods after men-
tioned, the specific gravity and proportion of ash in the one hundre<l parts 
is given, as also, the amount of organic matter which is· dissipated iu 
in the act of burning. 
Woods. Specific Ash in Orgjtnic gravity. 100 parts. matter. Authority. 
----------------1---------1------
Oak ... _ . _ .. __ ........................... _. . . . . . . . . 1. 17 
Bt>ech _ ........ _.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 85 
Birch _.. . .... _ .... _ ... _ ............................ - ....... . 
Chestnut ... _ ............................................... . 
Lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0. 60 
Poplar. . . . . . . . . . . . . . . . . . ............ •. . . . . . . . . . . . . 0. 38 
Fir_-··------ ...................... _ ........... ; .. _ 0. 52 
2. 50 
0. 60 
1. 00 
3. 50 
5. 00 
0. 80 
0.14 
97. 50 Bert bier. 
99. 40 De Saussure. 
99. 00 Berthi<:r. 
H6. 50 De Saussure. 
95. 00 l3erthier. 
99. 20 Dt> Saussure. 
99. 86 Liebig. 
"From tllis table it will be observed that the lime gives5 per cent. of ash; 
and when we consider tbat38.50 per ceut.o:f tlleash consists of potash, we 
see how it is that this tree can only thrive ou fertile soils. Knowing the 
chemical composition of any particular kind of timber about to be grown, 
the next point is to ascertain the actual quality of the soil which is to be 
planted, and in this way determine, as nearly as possible, whether it is 
in every respect suited for the intended crop. As stated a little while ago, 
the quality of a soil can sometimes be ascertained, with tolerable 
accuracy, by simple inspection on the part of an experienced practical 
man; but while tlJis system might work well enough in laying out small 
plantations it would be despising the advantages which seience is well 
_able to confer to trust to such a guess measnre in carrying out extensive 
planting operationf:;. 'l'he effects of a failure, in a case of this kind, are 
too serious to justify the adoption of it, at best, a half measure, partic-
ularly as a very small snm will secure the necessary analyses. From an 
investigation into the chemical . constituents of different soils, and a 
knowledge of the composition of various species of wood, it is possible 
to determine, with considerable accuracy, the particular kinds of trees 
the land is capable of bringing to maturity. True, this determination 
can only be approximative, for there are properties in soils \17hich caunot 
be discovered in small samples even by an analist, but which may yet 
have a very important influence on the production of a crop. Yet it 
will at least render it possible to come to such decisions as sh~dl, in the 
main, be found greatly more accurate than those arrived at by simple 
examination with the visual organs. 
''The quality of some soils can be very accurately determiued by the 
species and vigor of their herbage; and it is well, in every case, to use 
this test in conjunction with an analytical one. If we compare, as in 
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the fonowing table, the qualities of two or three soils, which are kriown 
to differ considerably in fertility, we will see how it is possible to turn 
an accurate analysis to profitable account in determining the kind of 
crop which should be put on a particular piece of ground . 
Soils. 
. ;:; 
.... 
0 • 
~~ 
A'8 
ce ~ o:l 
'g ~ 
en p, 
~ 
s 
-~ ~ .Authority. 
~~ 
o:l 
bC 
0 
-------1---------- ------1----
1. Sandy soil . . • . . . . • . 92. 01 2. 65 3. 19 0. 48 0. 24 0. 70 0. 12 0 03 0. OS Trace Trace 0. 49 Sprengel. 
2. Loamy soil . . . . . . . . 81. 26 3. 58 3. 41 . . . .. 1. 28 I. 12 0. SO 1. 501 0. 3tl 0. 09 . . . • . . 2. 43 Playfair. 
3. Loamy soil . . • . . . • . 74. 3!l 5. 51 4. 71 .. . . . 1. 39 0. 75 I. 71 0. 68 0. 14 0. 10 . . . . . . 6. 32 .Anuerson. 
''The first of these soils is stated by Sprengel to be poor and very ill 
adapted for producing clover. By a reference to its constituents, and 
to the table of analyses of different kinds of timber already given, it 
will be seen that the Scotch fir is the only species of tree that could be 
grown on such land. There might even be a scarcity of phosphoric . 
acid, lime, magnesia, and soda for the fir, unless the subsoil contained 
an equal, if not a greater quantity of these ingredients in an available 
form. If this analysis fairly represented the quality of the soil over 
a certain surface extent, it would be little else than throwing money 
away to plant upon it any other kind of wood; but this opinion might 
be modified, to a slight extent, by the herbage indigenous to the land. 
"The second soil given in the table would grow oak, larch, horse-chest-
nut, beech and birch, but would not be quite so suitable for elm, lime, or 
poplar. On the other hand, the third soil being rich in phosphoric acid 
and potash, in addition to other necessary ingredients, would be well 
adapted for the gro,~vth of any of our common forest trees-climate and 
drainage being satisfactory. This is one only of the many ways in 
which chemistry may be brought to bear directly on the productive 
power of a country ; and of these times of ' practice with science,' the 
neglect of an agency so important cannot be excused on any reason-
able grounds. In all cases, of course, when, determining the productive 
qualities of land on this principle, its mechanical composition and the 
available form in which the different mineral ingredients exist, both in 
the soil and subsoil, must be taken into account, before · any accurate 
data can be arrived at. 
"It is quite a common thing to see Scotch and spruce fir timber growing 
in great perfection on the outskirts of a flow-moss, when similar trees, 
planted at the same time on the deep plat itself, are so stunted and 
unhealthy as to make almost no progress at all. Now, the reason is 
simply this: the trees growing on the margin of the peaty deposit have, 
in a mixture of clay and peat, abundance botll of availaole organic and 
mineral matters around their roots, while those on the pure peat are 
starved, in so far as inorganic food is concerned. It is in this scarcity 
of mineral ingredients in peat which renders it incapable, even when 
dry, of producing any other than poor, worthless plants; and it is only 
by a decomposing process, and the application of necessary foreign, and 
especially mineral, substa11ces, that it can become fertile in itR nature. 
However rich, therefore, a soil may be in one ingredieut, yet, if it does 
not contain a fair proportion of other necessary substances, it is not in 
a state to grow superior crops of either wood or anything else. 
" In addition to studymg the adaptation of various kinds of -~im ber to 
different soils, altitude, exposure, and general climatic influence must 
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always be taken into account. Every species of tree bas a certa1n alti-
tude under which it will thrive, but above which, however fertile the 
soil, it canuot be grown. 'The different kinds of plants,' says Linnrnus, 
'show by their stations the perpendicular height of the earth.' Tour-
nefort found at the foot of lVlount Ararat the plants which grow in 
America; a little higher, those of Italy and France; ab0ve, those of 
Sweden; and upon the summit, those of Lapland. In M. Ramondi's in-
vestigatiolls on the Pyrenean chain of mountains, be found the common 
oak growing on the plains, and on the ascending slopes, to the height of 
4,800 feet; the beech between the altitudes ofl,SOO and5,400feet; aud the 
Scotch fir growing luxuriantly between the heights of 6,000 and 7,200 
teet. In judging, however, of the elevation and habitat of certain of the 
rarer pines, we require to make some allowance, in their artificial state, 
for change of latitude. We know that to remoYe plants one degree 
from the equator is equi-valent to elevating them nearly 300 feet above 
t.bPir original position. From· this cause, any place in the vicinity of 
Loudon, a bout 1,340 feet above Aea-level, would be quite as geuial in 
climate, other circumstances being equal, as a situation ouly a few feet 
above the sect in the neighborhood of Edinburgh." 
SCIENCE APPLIED TO PR.AO'l'ICAL RESULTS.-REM.ARKS AND DEDUC· 
TIONS FROl\1: TIIE FOREGO IN G. 
The foregoing extract has been introduced chiefly as giving a glimpse 
into the philosophy of tree-culture, and to show how much we are in-
debted to science for success. 
Nothing is more common than to bear differences of opinion expressed 
among agriculturists as to the profits of some grain, or the merits of 
some system of rotation of crops, or of the superior qualities of some 
fruit. Iu matters of tree-culture these differences are even greater, aud 
the most opposite results are shown from like treatment of like species. 
Now, a tree, or a plant, is a synthetic expressio11 of the elements of 
matter, which the chemist produces by his analysis in their separate 
form. The parts lost by burning·, are those elements, chiefly carbon, 
oxygen, aud hydrogen, which the living organism gathered from the 
air, and froru water; the ashes, are the mineral elements derived from 
tlle soil. If the constituents of every plant or tree were known, the 
chemist should be able to find the soil best adapted to its wants, and 
this being known, every plant found thriving luxuriantly, aud produc-
ing its fruit bountifully, publishes openly to every one who has eyes to 
see, and e(lucation to under~tand, the analysis of the soil in which it 
thrives. Much, of course, will depend upon atmospheric conditions 
and other modifying causes. If Biography and Ohro11ology may be 
termed the two eyes of History, how much more are Chemistry and 
:Meteorology the eyes of Agricultural and Forestal Science. With the 
former we must include geology, mineralogy, and other studies of inor-
ganic qualities of the soil; and with the latter, the incidents of latitude, 
elevation, aspect, and all the circumstances of atmospheric condition 
and ehange. 
It is reasonable to expect much benefit from a careful observation of 
the natural vegetation of herbage that springs luxuriantly from the 
soil, and from noticing the kinds of timber that thrive best with these 
associations. Simple chemical tests for qualitative determinations may 
be often prescribed with great ad vantage. 
But the constituents of the soil change under cultivation~ as do the 
hars in a harbor from the (mrrents. A rotation of crops can only secure 
the llighest yield for the longest time; and this is seen in the trees that 
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live a ~entury, as well as in annual crops.* Tlle cause of this is pointed 
out by the chemist, and the ecouomie:-; depending upon tllese changes 
can be learned only from a study of his teachings. A mistake in field-
culture may be corrected in a year, but in sylviculture the enor may 
not be known for years, or fully felt before a century. 1'he latter, there-
fore, demands a higher state of scientific knowledge, inasmuch as the 
error lives longer, and involves a correspondingly greater loss. 
The adaptation of species and varieties to conditions favorable for full 
and profitable development may be aptly illustrated by an appeal to the 
experience of every one who has attempted to produce tL great variety 
of fruit in one orchard. We may have selected kinds recommended h,y 
the highest authorities as the best, and in tbe localities "·llere the8e 
descriptions were written they undoubtedly were so; but elsewhere it 
might be found that they would not succeed, while another kiud would 
unexpectedly prove the best, and of the whole range of varieties a part 
only might be really worth raising and others might vrovP, quite un-
profitable. It would obviously be to the interest of the fruit-cultnrist 
to determine what be could depend upon fpr largest profits, and limit 
himself to them. The same principles apply to tree-culture generally, 
and the causes that determine these conditions of success should be 
carefully observed, to tile end that we may be able to improve the 
advantages they offer. 
This is fully understood by the scientific foresters in Europe, and it 
is common to find in the State forests of France an<l Germa1•y not great 
varieties, but some one or more kinds that grow the best.t \VhereYer it 
is found possible, oaks, iri. France, are preferred, on account of their 
great use in ship-building and for cooperage.:j: Yet a.long the sea co:-1st 
the maritime pine, in others the larch, che:_.:;,tnut, or fir trees thrive best. 
In some cases a mixture of two or more kinds proves most profitable, as 
the beech with the silver fir. The former prevents urancbes forming 
low down on the trunk of the fir, and its roots spread Hearer the sur-
face, while those of the fir strike deep and draw their mineral aliment 
from a different part of the soil. From like cause the beech agrees with 
the oak or hornbeam. Some other peculiarities of the French forests 
are elsewhere noticed in this report. Let it be borne in mind that 
these conclusions are not founded upon empirical rules, but upon careful 
study and observation, and heuce the succe~s that follow~. 
It is the pride of modern science, to make its •. conclusionB of use to 
mankind by simplifying its deductions f'ot· general use, and it:s boa,st that 
in whatever relates to exchange of thought, or change of place, it has 
enabled the active b11siness man of to·day, to accomplish results which 
an antediluvian age, would not have been long enough for llim to haYe 
attained without its aid. 
*Mr. Wisner, in his paper on the forests of Thuringia, sa-ys that a traditional he lief 
prevails in that country to tlte effect that, in a period of from th reo hundred to fone 
hundred years, the entire character of the woods cllanges; and from observ:Ltion aud 
experience in France it has been ascertained tllat, in that country a compll'te trans-
formation of the forest growth takes place even in a shorter period. Generally speak-
ing, it has been found from the history of forests thn,t this tendency to change the 
growth is unmistakable. Where, at one time, great oaks grew and ilonrishe<l, it> now 
to be seen a growth of the scrubbiest firs; ::tnd in other places the noblest shade-trees 
now thrive where, in years gone by, pines alone haYe prospered. · 
This subject, involving a stndy of chemical principles, autl a wide range of obserYa-
tion, is practically inexbanstible, promising the largest rewa,rds to our national re-
sources, and immensely profitable opportunities for turuing the natural resources of onr 
soil into materials of the highest it11portance for hnuuw happiness. 
tIn the woodlandil of l!'mnce it is common to find a much greater variety of trees 
than in Engla,nd or Germany. 
:j: A pamphlet by Bagneris ·and Broillard (Etude sur la production du CJtene, Paris 
1870) is a u~:;eful guide in the planting of oak timber. 
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A blessing bas been pronounced upon the man who would make two 
blades of grass grow in place of one. How much more is this due to 
the man who plants a tree where nothing grew before! 
If allowed to draw a parallel, we would remark in this connection 
that we witness these benefits of science in a commendable degree in 
the results of :fish-culture, now gaining so strong a hold upon the public 
favor, and destined to result in the greatest of national blessings. The 
fish in many cases feeds upon organizations so minute as to be scarcely 
noticeable to the unaided eye, and, as for other purposes of utility to 
man, so far as we know, entirely useless; yet in the results they offer by 
means of the :fish which they nourish, they become the primal origin of 
many millions of wealth, and afford subsistence to vast multitudes of the 
human race. 
Early in 1861 the Marquis of Tweeddale, president of the Meteorologi-
cal Society of Scotland offered eight prizes of £5 each for the best sets 
of approved observations, with t.he view of ascertaining the meteor-
ological conditions which determine the profitable or unprofitable cul-
ture of ordinary farm-crops in Scotland. The methods of observations 
prescribed are highly suggestive in view of those that would be appli-
cable to the investigation of timber-growth and the adaptation of tree~ 
to conditions. fn short, the whole range of published observations of 
this society abounds in suggestive hints and valuable conclusions of 
practical use to foresters, and worthy of notice in any system that might 
be undertaken by the observatories of this country having in view the 
direct applications of meteorological science to agriculture and timber-
culture. 
REMARKS OF PLINY UPON THE ADAPTATION OF SPECIES TO THEIR 
PROPER CONDITIONS. 
The principle stated in the foregoing pages has been observed from 
earliest times of recorded observation, and is thus presented in a quaint 
old translation of the Natural History of Pliny the elder, printed in 
1601. (P. 478.) 
"First and foremost, as we have shewed and declared before, everything will not 
grow in every place indifferently; neither if they be transplanted will they live. This 
bappenetb sometimes upon a disdaine, otherwbiles upon a peevish frowardnesse and con-
tumacie, but oftener by occasion of imbecilitie and feebleness of the very things that 
are removed and translated. may owe while the climate is against it, and envious; 
other whiles the soile is contrarie thereunto." 
In speaking of the powers of acclimatization, the same authority says: 
''Certainly this is a most wonderful thing to be noted, that many times the trees for 
their part may be entreated to remove into a forraine countrey, and there to live; 
yea, and otberwhiles the ground and soile may be persuaded and brought to accord so 
well with plants (bee they ne\er such strangers) that it will feed and nourish them; 
but unpossible is it to bring the temperature of the aire, and the climate, to conde-
scend thereto, and bee favourable unto them. * * * Moreover there is another marvel 
in nature, welneere as great as that, namely, that she should so change and alter in 
those same places, and yet exercise her vertues and operations otherwhiles againe as if 
there were no change or alteration in her. She hath assigned the cedar-tree unto bote 
countries; and yet we set it to grow in the mountains of Lycia and Phrygia both. 
~he bath so appointed and ordained that cold places should be hurtful and contrarie to 
bay trees ; howbeit, there is not a tree prospereth better, nor groweth in more plentie 
upon the cold hill of Olympus than it." 
RECENT INVESTIGATIONS UPON THE EFFECT OF FORESTS UPON CLI-
MATE IN GERMANY.* 
"That the forests of a country are not only of great importance in sup-
plying many necessary productions of ordinary life, but also serYe 
"From the MSS. report of H. J. Wisner,JUuited States consul at Sonneberg, to the De-
partment of State, November, 1873. It is understood that this valuable paper will 
soon be publi!lhed in full by the Department of State. 
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still higher purposes in the domestic economy of nature-to the extent 
that within certain limits the arability, the inhabitability, and beauty 
of the land depend upon an appropriate area of woods-has often been 
declared. Indeed, this fact is now generally acknowledged, at least by 
all educated persons, and it forms the basis of a series of legislative 
measures, which bave for their object the protection of the forests from 
destruction and misuse on the part of the ignorant for selfish purposes. 
But, hitherto, the exact relations between the woods and the fields 
have not been fixed by the certainty of fig·ures. There has always been 
a lack of scientific accuracy in connection with a matter of so great im-
portance, simply because no systematic method has been carried out by 
which, from actual experiment, these relations could be surely deter-
mined. 'rhe discussions, therefore, which for years past have taken 
place on this subject, the conflicting opinions which have been ad-
vanced in literature and in scientific bodies, have been only valuable to 
the extent that they served to keep alive interest in a vital question. 
No argument which bas been made has been deemed conclusive, because 
there has always been a failure to base theories upon the results of sci-
entific researches. 
"To obtain this scientific foundation upon which to prosecute future 
investigations~ the kingdom of Bavaria bas taken the initiative. Since 
1867, under the organization of Dr. Ebermayer, professor at the Forest 
Academy at Aschaffenberg, a series of meteorological observations and 
experiments have been made at several stations within the kingdom, 
which were selected as being best adapted for the object in view; and 
most painstaking and minute investigations have been pursued by com-
petent and experienced observers. These interesting and very import-
ant results, which have been obtained by these six years of close inquiry, 
have just been made public. 
"Tbe observations have been made simultaneously at a station within 
the forest, and at a station corresponding thereto in all respects in the 
open country. The results which have been reached are as follo\vs: 
"1. Tbat the average animal temperature of the atmosphere in the 
woods is somewhat below that of correspondingly situated areas which 
are unwooded. (About ll to 1-H· of a degree Fahrenheit.) 
"2. That the average aunual temperature at the crowns of the trees 
is about 1§-0 abo-ve that which is found in dense woods at a distance of 
5 feet aboYe the surface of the ground; while in the former case the 
average temperature is i-6-0 below that of unwooded lands at a distance 
· of 5 feet ab(')ve the surface of the ground. 
"3. That the average temperature of the spring within the forest was 
2.95° below that of unwooded land. Tbis difference was less apparent 
among shade-trees, than where piues were the growth. 
"4. That the average temperature of summer in the day-time, in thick 
woods, is 3.78° below that of unwooded land. 
"5. That the temperature of the atmosphere within the woods, in the 
summer season, increased 3.94:0 from the ground to the tops of the trees. 
"6. That the average temperature of autumn within the woods was 
scarc(l]y 1§-0 below that of the open land; and 
"7. That in winter this difference in temperature almost entirely dis-
appeared. 
"These briefly mentioned differences between the temperature of the 
atmosphere within the forest and that of unwooded lands, affect the 
constant current of air in the day-time. For instance, the stream of air 
flows from the surface of the ground within the forest toward the 
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periphery of the woods, and thence spreads over the open fields. It 
afterward passes back again to the crowns of the trees, and b,y coming 
in contact with the leaves which, during the day, are colder than the 
atmosphere, the latter itself grows cooler and heavier, and so gradually 
descends from the tops of the trees to the surface of the ground. 
"At night the conditions are entirely different. The tllermometer now 
is higher in the woods than in the open lands. The Bavarian observa-
tions for the month of July show that, while at midda.'" the temperature 
within the forest is 8.01° below that of the unwooded land, at night it 
is 4.390 higher, (18 and 29 per cent.;) in .August, during the afternoon, 
7.130 lower, and at night 3.71 higher, (16 and 22 per cent.) During the 
night, therefore, the colder and denser air of the unwooded land passes 
into the forest, displaces the warmer air, which rises and is cooled by 
contact with the leaves, and then radiates. 
"The maximum and minimum temperature of the open lands is never 
reached in the forest. The atmospheric temperature of the woous 
always remains several degrees lower. 
"From these data, therefore, it is evident that the thermal effects of 
woodland are of great moment, and that climatic alterations must result 
from deforestation on a large scale; that these climatic changes will 
consist, as a general thing, in increasing the annual temperature, and 
in sharpening still more the extremes of heat and cold. But these 
thermal effects are not alone confined to the atmosphere. but have, as 
well, a particular influence upon the soil. The Bavarian investigations 
have clearly demonstrated that the average annual temperatures at 
various depths beneath the surface of the ground are nearly equal ; 
that the annual average temperature diminishes downward quite slowly 
and by small degrees, (at a depth of 4 feet never more than 1.12°,) but 
that the average annual temperature of woodland soil, at all depths, is 
below that of unwooded land, on an average of 3.37°. 
''Further, it has been demonstrated that the temperature of the soil 
in the spring and summer is highest at the surface and diminishes 
downward. In spring the difference between the warmth of the soil 
at the surface and at a depth of 4 feet amounts within the forest to 
5.620. In surr.mer these differences show 7.5oo·both in the wood and 
in the open land. But the soil of the woods in summer is 7.5oo colder 
than that of the un wooded land, and the greatest difference has been 
found at a depth of 2 feet. 
"In contrast to spring and summer, the temperature of the soil in-
creases in autumn and winter, from the surface to a depth of 4 feet 
beneath. In autumn this advance of temperature, according to the 
Bavarian observations, amounted to 4.5oo outside of the forest and to 
3.49° within the forest; in winter, relatively 4.21 o outsi<le and 4.41° 
inside the woods. Wooded and unwooded lands ba\e, therefore, in 
winter, to the depth of 4 feet, very nearly the same temperature ; the 
result of which is that the influence of the woods upon the tempera-
ture of the soil is not less than that which they exert upon the tem-
perature of the atmosphere.* 
*It cannot be supposed that trees have any vital process by which a degeee of heat 
is maintained above the medium in which they grow. Their trunks, branches, and 
leaves are heated and cooled in the same manner as inorganic bodies under like condi-
tions of exposure. But wherever evaporation or condensation is taking place, the 
same charrge occurs iu them as elsewhere, and the universal law of tllermal result ap-
plies. "The trunks of trees," says M. Becqueral, "only acquire their maximum tem-
perature after sunset. In summer it occurs as late as 9 p. m., while in tile air the max-
imum temperature occurs from 2 to 3 p. m. Changes of temperature take place Vf:'ry 
slowly in the tree, but in the air they are rapid. When the leaves are cooled by noc-
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"Far more important, however, than the thermal effects upon the r,oil 
and the atmosphere are the influences inherent to the forests of a 
country which affect the humidity of the soil and air, the quantity of 
the rain-fall, and the abundance of the springR. In relation to these 
points the investigations of Ebermayer have produced very valuable 
resnlts. 
''In the first place it has been discovered, that the influence of forest-
lands upon the absolute contents of moisture in the atmosphere-the 
evaporation pressure-cannot be proved, in spite of the fact that the 
air of the woods is always more humid, relatively, than tbe air of the 
open grounds. This is easily explained by the greater coolness of the 
former. The higher a place is situated the more marked was the rela-
tive difference observed in Bavaria between the humidity of the 
wooded and the unwooded country. Ebermayer assumes that the aug-
mentation of aqueous descents, caused by a larger area of woodland, 
noticed at many places, is to be attributed merely to the increase of tile 
relative moisture within the forests. 
"In close connection with the relati\e humidity of the atmosphere of 
wooded and unwooded lands stands the quantity of water which has 
been discovered to evaporate at given points, during a given interval 
of time, at a certain temperature, and at a certain pressure of the at-
mosphere, from an open surface of water. 
"The Bavarian observations have proved that in an average of one 
year less than 64 per cent. of water evaporates within the forest than 
outside of it. This fact is more remarkable, because the proportion of 
evaporation was nearly the same at all seasons of the year, although 
the temperature of the atmosphere of the forests and the open lands is 
so different in the winter from what it is in summer. This forces us to 
the conclusion that the movement of the air, which is very much less 
within the woods than outside of them, plays a far more important part 
in relation to evaporation than bas hitherto been supposed. 
"But for the abundance of water and the forming of springs in any 
country, the evaporation from rivers, ponds, and lakes is not so impor-
tant, hy any means, as the evaporation of the water of the soil. 
"The amount of evaporation from one square foot (Parisian measure-
ment) of an open surface shows, in Parisian cubic inches, as follows: 
April, 1869 • • • • • • . • • • • • . • • • • • • • • • • • • .••..••.•••••.••••....•••. 
April, 1870 .• w ••••••••••••••••••••••• w w •••• w •••••••••••••••••• 
July, 1869 .•..•.••••.•••••.••••...•••••••••••..•.•••••••.••••. 
July, 1870 ........••• w •••••••••••••••••••••••••••••••••••••••• 
October, 18!)8 .•••••.....•••••.•..••..••••••••••••..•••.••••••. 
October, 1869 .•••••..••.•••••••...•••••••..••••••••••••••.••.. 
In open In the 
land. woods. 
399 
373 
407 
394 
158 
194 
200t 
226 
151 
151 
73 
50 
" There evaporated, therefore, from the water contained in the soil of 
wood-lands, as well as from open water-surfaces, far less than evaporated 
from the water of the soil of the open grounds-about 40 to 50 per cent. 
turnal radiation they recover from the trunk by radiation the heat they have lost. 
The temperature of the air above the trees, which have been heated by solar radiation, 
act on the temperature of the air, and prevent it falling as low as it would otherwise 
have done."-Comptes Rendns, Seances de l'Acad. des Sciences, May 22, 1855, tome ix, 
p. 1049; also Jotw. of Scottish Jfeteorological Soc., (new ser.,) i, 234. 
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in April, 60 per cent. in July, and 70 per cent. in October-and this 
decrease reaches its maximum in the hottest season. Still more glaring 
does this difference of exhalation appear when wood-soil, covered with 
leaves and pine-needles, is compared with wood-soil which is free of 
litter of this description. 
''Under the first-mentioned·conditions the evaporation from one square 
foot (Parisian measurement) amounted, in Paris cubic inches, to the 
following: 
April, 1869 ..............•••.. _. _ .. __ . _ . __ • _. _ ..... _. _ .... 
April, 1870 .•••••....••..••......•........•.••.........••. 
July, 1869 ....•................••..•.••••..•...•.......... 
July, 1El70 ___ ..•..•••.......••••........••................ 
October, 1869 ...•••.••••..•.•.......... _. _ .••. _ ...•...•... 
From uncov- From wood-
ered wood- soil covered 
soil. with litter. 
200t 
226 
151 
151 
50 
78 
102 
55 
55 
25 
~~" In wood-soil covered by litter, when compared with the bare soil of 
the fields, the difference in the amount of e'\·aporation per square foot 
(Parisian measurement) is shown, in cubic inches, by the following 
figures: 
April, 1869 .•••...•..•..•..••..••••...••.•...•.....••••... 
April, 1870 •.••..........•.•..••••...••. ···--· ---· : ... ... . 
July, 1H69 .•...•.......•.•••••.•••••....•..•.............. 
July, 1870. ____ .. ____ .... _ . _ .. _ ..•••••. __ • _ ... __ •. _ .. _ .... 
October, 1869 ... __ .. _ • _ •.• _ .•.••••.••.•.. _ ...•.•.•••.•.••. 
From bare From litter-
soil of the covered 
field. forest-soil. 
399 
373 
407 
394 
194 
78 
102 
55 
55 
25 
''From these figures, therefore, it is perfectly apparent how important 
are the influences of the woods of a country upon the abundance of its 
springs and the mellowness of its soil; and in this connection how es= 
sential are woodlands which are covered with the litter of fallen leaves, 
the uprooting of which effects a direct injury to cultivation. 
"But it must also be borne in mind that extensive areas of wood-land 
materially increase the quantity of the rain. At Rohrbrunn (Spessart) 
62 per cent. more rain falls than at Aschaffenburg, in its immediate 
neighborhood, on an average of the years 1~68 to 1871. Certainly one-
quarter of the gross quantity of the rain-fall was caught by the tree-tops 
and conveyed, by evaporation, again to the atmosphere, (average of the 
years 1868 to 1871 at all the meteorological stations.) But of there-
maining three-quarters of the aggregate rain which fell upon the earth, 
there evaporated during the same interval six times less from the soil 
of the forest than from that of the open country; and, therefore, a much 
greater quantity of water is absorbed by the forest, where the leaf-litter 
is retained, penetrating to the deeper strata of the earth, than is held 
by the soil of the fields. This fact is of the utmost importance in its 
relation to the formation of springs to the supply of water to the rivers, 
and to all the numerous interests of agriculture which stand in so close 
connection with it. 
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The investigations of Ebermayer have also led to very important con-
clusions in regard to the amount of ozone in the atmosphere. 
The air contains most ozone in situations of great altitude, where 
there is much humidity. In dense woods, however, the amount of ozone 
in the atmo~phere is somewhat less than in the directly adjoining open 
land. The most healthy dwelling-places, therefore, are not in the midst 
of the forests, but at their borders. 
The proportion of ozone, on au average, at the six meteorological 
stations in Bavaria, on the borders of the forest, relatively to that con-
tained in the atmosphere at Aschaffenburg and Zwickau, was as fol-
lows: 
In spring, as 8.20 : 6.80 : 3.20 
In summer, as 7.70 : 6.20 : 3.10 
In autumn, as 8.00 : 5.40 : 2.20 
In \Yiuter, as 8.40 : 6.00 : 1.80 
These few data satisfactoril.v demonstrate the general importance to 
which these forest meteorological stations may lay claim. A consider-
able increase of the number of these observations may soon be expected. 
To the six stations now existing in Bavaria will shortly be added ten 
in Prussia, one iu Meckleuburg-Schwerin, and three in Alsace-Lorraine. 
In Bohemia, at Promen.ho:tf, one observatory is already in operation ; 
also three in Switzerland, Canton-Berne. The erection of a station at 
Valombrosa, near Florence, in Italy, is also projected.;'* 
RE:M:.A.RICS U.PON TilE PRECEDING ARTICLE. 
Should t1:1e bill, recommended with this memorial, become a Jaw, it 
would be higllly proper for the commissioner to propose to our several 
observatories, usually connected with some college or university, and 
always managed in the interests of seience, a uniform series of obser-
vatious tending to show the influence of forests upon climate, or climate 
upon forests iu their vicinity, and to endeavor to secure results that 
would be comparable with one ·another, and with these European obser-
vations. So far as rain-fall and temperature records are concerned, the 
weather-signal service of the vV<:tr Department, now successfully estab-
lished, and ev.ery year proving itself more deserving of the public confi-
dence by the increasing accuracy of its predictions, would doubtless 
undertake such records in forests adjacent to their stations as should 
appear desirable. These records would require but trifling expense, as 
tlle observers are already under pay, and tile cost of instruments would 
be slight.t 
RESOLUTIONS OF THE INTERN.A.'l'IONAL CONGRESS OF LAND AND FOREST 
CULTURE. 
This association, at its session held at Vienna, September 19-25, 
1873, passed a series of resolutions, addressed to the various govern-
ments of the world, and which in due form may soon be officially 
*The foregoing facts are compiled from the work of Dr. Ernst Ebermayer, professor 
in the Central-Porst-Lehanstalt, at Aschaffenburg, which has recently appeared. 
The book is entitled, "Die physikalischen Einwi1'kungen des Waldes auf Luft und Boden 
und Seine klimatologische und hygienische Bedeutung, begriindet dU1·ch die Beobachtungen den 
forstlich-meteorologischen stationen in Konigreich Bag ern." 
t A rain-gnage, like those furnished by the Smithsonian Institution, with scales, 
costs about a q narter of a dollar at wholesale. A. pair of self-registering thermometers 
and other instruments would hardly exceed $10, for each of these stations; for special 
observations, which need be made only at places convenient to woodlands. 
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laid before our own. They express its views with reference to the 
great questions of human welfare involved in the subject of forestry, 
and we trust it will not be deemed an improper anticipation of their 
action, if we here present them: 
1. "'\Ve recognize the fact that, in order to effectually check the continually increas-
ing devastation of forests which is being carried on, iuternatiomtl agreements are 
needed, especially in relation to the preservation and proper cultivation (for the end 
in view) of those forests lying at the sources and along the courses of the great rivers, 
since it is known that through tl1eir irrational destruction, the results are a great 
decrease of the volume of water, causing detriment to trade and commerce; the filling up 
the river's bed with sand, caving in of the banks, and inundations of agricultural 
lands along its course. · 
2. We further recognize jt to be the mutual duty of all civilized lands to preserve and 
to cultivate all such forests as are of vital importance for the well-being-agricultural 
and otherwise-of the land, such as those ou sandy coasts, on the sides and crowns, 
as well as on the steep declivities of mountains, on the sea-coasts and other exposed 
places, and that it1ternational principles should be laid down, to which the owners of 
such protecting or" guardian forests" be subject, thus to preserve the land from dam-
age. 
3. We recognize further that we have not at present a sufficient knowledge of the 
evils (disturbances in nature) which are caused by the devastation of the forests, and 
therefore that the efforts of legislators should be directed to causing exact data to be 
gathered relating thereto. 
It may be noticed as a singular coincidence, that, at nearly the same 
time, the American Association for the Advancement of Science had 
under discussion measures tending to similar results, although not ex-
pressly designing to extend its recommendations beyond our own lim-
its, except in the way of correspondence with other associations having 
similar o~jects in view. It is not supposed that either of these bodies 
derived their suggestions from the other, although the proceedings at 
Portland antedate those at Vienna almost three weelcs in t'ime. 
The coincidence, however, shows the wide and general prevalence of 
a realizing belief that the time for action has now come, and that it is the 
duty of all governments to look well to the future, ancl take early and 
effectual measures to provide against the injuries that might soon fol-
low a further neglect of interests in this regard. 
It is gratifying to notice as another indepenrlent but highly import-
ant evidence of the conviction above stated, the following recommenda-
tion of the executive of one of the richest (and, as most persons have 
been accustomed to reg·ard, best-timbered) of our States : 
Ext1·act f1·om the message of his excellency John F. Hm·tranft to the General Assembly of 
Pennsylvania, January 1, 1874. 
I specially invite your attention to an evil of considerable maguitude, which every 
year grows more aggravated, and in certain regions, at times, is the occasion of serious 
apprehension and loss. I refer to the wholesale destruction of our forests, the strip-
ping our mountains and hills of their trees, resulting in an enormous diminution of 
water for mechauical and fertilizing purposes1 and in great changes in the normal con-
ditions of temperature and moisture affecting the general health, and at seasons bring-
ing about devastating floods. These consequences, a.s the effects of this indiscriminate 
waste, are demonstrable, and a wise legislation will forecast the future, and establish 
such regulations as will rescue our descendants from the ills a perseverance in this 
practice will certainly entail upon them. 
It is too obvious for remark, that the information to be expected from 
the inquiries of the commissioner of forestry, should that office be cre-
ated,. would be of inestimable service in the execution of any conserva-
tive measures which the legislature of this or any other State might 
arlopt, as well as for the use of our citizens generally, acting in view of 
their own several interests. 
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RESERVOIRS. 
There are many subjectR linked in with the question of forestry that 
would come within the province of State legislatures to provide for. 
Of this class we will mention particularly that of the regulation of water 
for hydraulic purposes, a dependence upon which vitally affects the in-
terests of millions of capital invested in manufactures, and which, as 
we have elsewhere shown, is closely related to forestry. In numerous 
instances private capitalists ha,·e vastly improved their hydraulic 
power, which would otherwi~e have been lost through the dry months 
of summer, by constructing reservoirs for retaining the excess of spring 
floods and melting winter snows, until needed for use. 
Now, a general law, carefully considered, in view of the rights of all 
concerned, might be proposed, but bas never yet been enacted, whereby 
those owning these rights anywhere, or a controlling majority of such, 
might organize an association and acquire corporate powers adequate 
for the attainment of this object. 
Operations for the supply of water for domestic use in cities and for 
navigable purposes, the irrigation of farming lands, and the reclaiming 
of desert tracts where no cultivation can be started without water, have 
an obvious connection with the inquiries proposed by a commission of 
forestry, and would manifestly be greatly benefited by them. Not only 
this; they could not be safely undertaken without a knowledge of the 
principles to which the questions inYolved in forestry relate. 
TEACHINGS OF OUR COLONIAL HISTORY. 
A well-known writer upon our early national history mentions the 
restrictions placed upon the industry of the colonistR, and among 
these, upon timber, as prominent causes of the discontent which led to 
the revolution: 
They forbade the use of water-falls, the erecting of machinery of looms and spin-
dles, and the working of wood and iron; they set the King's arrow upon trees that 
rotted in the forest." 
In noticing the restrictions upon fishing and lumbering, the two 
great branches of colonial industry in Maine, he mentions as among the 
most burdensome, one, that which provided that all pine-trees of tlle 
diameter of twenty-four inches and more than a foot from the ground, 
on lands not granted to private persons, should be reserved for masts 
for the royal navy, and that, for cutting down any such tree without 
special leave, the offender should forfeit £100 sterling. "This stipulation 
was the source of ceaseless disquiet, and it introduced, to guard the 
forests from depredation, an officer called the Surveyor-General of the 
King;s woods. Between this functionary, who enjoyed a high salary, 
considerable perquisites, and great power, and the lumberers, there was 
no love." In fact the relations between these officials and those inter-
ested in these parts in the lumber trade, were a continual source of 
irritation, and may justly be reckoned among the causes of alienation 
which led the way to our national existence. 
In the early seignorial grants in Canada, we got glimpses of that 
wisdom of the days of Louis XIV, which, under the direction of Col 
bert and others, laid the formation of the science of forestry of France-
as embraced in and derived from the ordinance of 1669, which we have, 
elsewhere noticed. 
In some of the colonial land-grants of New York, more tl1an a hun-
1f Sabine's Loyalists of the American Revolution. 
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dred and fifty years ago, we find provisions embraced in titles, relating 
to precautions against fires in the woods, that even now would be re-
ceived as models of excellence. Thus we get gleams from history to 
illustrate the subject now under consideration, not unworthy of our at-
tention, and often full of meaning. 
NATIONAL RESPONSIBILITIES IN RELA1'ION TO FORES1'S. 
It is not useless to remind the men of our day, with many of whom 
the aggrand1zem£>nt of self, is the supreme law, that the world was not 
made for themselves alone, and that among the benefits which they 
enjoy without scruple, there are some which they hold in trust for the 
future. Of this class are the forests, which, more than any other kind 
of property, bind together the interests of successive generations. 
Tue hand that plants the acorn will never cut the full-grown oak that 
springs from its germ. We may tolerate, because we cannot control, 
the man whose actions .betray the maxim of his life, illustrated in the 
motto "post 1nihi diluvium." But with the Government, the ca~e is far 
different, and we cannot afford, as a nation to remain indifferent specta-
tors of these causes whicll are operating so effectually to our injury. 
DUTIES OF THE HOUR. 
These statements being shown, the duties of the occasion are obvious. 
The dangers are approaching more rapidly than those whose attention 
has not been engaged upon the subject would admit; and already the 
shadows of the coming event fall with certainty upon our path. 
We bold this goodly heritage of country, so broad in its extent, and 
so rich in nativeresources,onlyin usufruct to use well while it remains in 
our trust, and to transmit to those who may come after us, for like en-
joyment, and ever progressive improvement, till the latest period of 
coming time. The responsibilities of the hour admit of no postpone-
ment till a more convenient season, and the youth now in our schools 
and academies, who are in a few years to succeed to the places of duty 
and of trust which are filled by those in authority to· day, will, if these 
present duties are evaded, have just reason to name those now holding 
places of high responsibility as having in one sense brought these evils 
upon tlle country, by neglecting the only means whereby they might 
Lave been averted. 
Believing that our country is capable of yielding, besides the agricul-
tural products necessary for use, a sufficient supply of timber for all 
needful wants, with proper economy, for an indefinite period in the 
future, we cannot hope that this supply will last always, unless the 
economies of forestry are diligently studied, and the scientific principles 
upon which success depend are carefully ascertained and rigidly 
applied. 
In beginning now, before the necessities are pressing, we may be able 
to provide against them before they become a grave calamity. We 
therefore recommend the passage of the accompanying bill, believing 
that if the measures wllich it proviues are faithfully put into execution 
in the spirit in which they are now offered, and with that efficienc,y 
tlleir importance demands7 the investigations that may be expected to 
result will prove of the greatest public utility. 
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0~ THE DUTY OF GOVER"N:\iE~TS IN THE PRESI~RY ATIO~ 
OF FORESTS.* 
BY FRANKL!~ B. HOUGII, OF LOWVILLE, N.Y. 
[The following paper 1ntroduced the discussion which led to the 
appointment of the committee whose memorial is found on tbe first, 
pages of this document. It therefore belongs in one sense to the his-
tory of this discussion, and as such it is here presented.] 
The presence of stately ruins in solitary deserts, is conclusi,·e proof 
that great climatic changes have taken place within the period of human 
history in many eastern countries, once highly cultivated and densely 
peopled, but now arid wa~tes. 
Although the records of geology teach that great vicissitudes of cli-
mate, from the torrid and hnmid conditions of the coal period, to tbose 
of extreme cold which produced the glaciers of the drift, may lHwe in 
turn occurred in the same region, we have no reason to believe that 
any material changes llave been brought about, by astronomical or other 
natural causes, within the historic period. We cannot account for the 
changes that have occurred siuce these sunburnt and sterile plains, 
where these traces of man's :first civilization are found, were clothed 
with a luxuriant vegetation, except by ascribing tllem to the improYi-
dent acts of man in destroying the trees and plants which once clothrd 
the surface and sheltered it from the sun and the winds. As this sheHer 
was removed the desert approached, gaining new power as its area, 
increased, until it crept over vast regions once populous and fertile, and 
left only the ruins of former magnificence. 
In more temperate climates the effect is less striking, yet it is suffi~ 
ciently apparent everywhere and throughout our whole country, but 
especially in the hilly and. once wooded regions of the Eastern and 
Northern States. In these portions of our Union the failure of springs 
and wells, the drying up of brooks which once supplied ample hydraulic 
power through the summer, and the increasing difficulties of procuring 
water to supply canals for navigation and wholesome water for cities, 
are becoming every day something more than a subject of casual remark. 
It is destined to become a theme of careful scientific and practical in-
quiry to ascertain how these growing evils may be checked. and whether 
the lost advantages may be regained. 
SOURCES OF RAIN. 
We regard. the ocean itself as the source whence the moisture precip-
itated in rains is mainly derived. Its area changes not; the exposure 
to solar heat is uniform, unless, as some suppose, the spots on the sun's 
disk may have an appreciable influence; and, except as v~ried within 
:fixed limits by the inclination of the earth's axis in its revolution around 
the sun, there are no astronomical or other causes that should sensibly 
change the annual amount of general evaporation from the surface of 
"'This paper was read at a public session of the American Association for the 
Advancement of Science, at Portland, 1\fe., on tht'l evening of August 21, 1873, and ]s 
printed from the Proceedings of the Association for 1873. 
H. Rep. 259-6 
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tlle ocean from year to year or from age to age. The vapors raised from 
the sea are distributed by the winds over the land, and descend as rains 
where mountain ranges, forests, and other causes favor condensation. 
It is probable that the Gulf of Mexico furnishes more vapor for raiu 
within the United States than the Atlantic Ocean, its influence being 
felt throughout and. beyond the great basin of the Mississippi and its 
tri lm taries. 
NO PERCEPTIBLE CHANGES IN TOTAL ANNUAL RAIN-FALL. 
In a work which I recently prepared for the Regents of the University 
of the State of New York, I was able to collect, from all sources and 
for various periods, in some stations for almost half a century, about 
two thousand years of rain-fall records within the State of New York;* 
and in a volume published within the last year by the Smithsonian 
Institution, there is a much more extended series for the whole country.t 
These extensive series are not enough to determine, with any claim to 
accuracy, the secular changes, if any, that may be going on in the 
amount of precipitation of rain and snow. · Although they reveal great 
irregularities in a series of years at any given locality, they do not jus-
tify us in supposing that, in the general average of periods, the amount 
is sensibly increasing or diminishing, although they do show, in some 
cases, greater tendencies to drought for a series of years together, and 
often a more unequal distribution of rain throughout the year. 
FLOODS AND DROUGH'I.'. 
This growing tendency to floods and droughts can be directly ascribed 
to the clearing up of woodlands, by which the rains quickly find their 
way into the streams, often swelling them into destructive floods in-
stead of sinking into the earth to re-appear as springs. Aside from the 
direct effects of shelter and shade afforded by trees, the evaporation of 
raindrops that fall upon the leaveR, and tlle chemical action of the 
leaves themselves, have a marked influence upon the humidity and tem-
perature of the air beneath and around them. The contrast, in a very 
dry season, between an open and sunburnt pasture, and one interspersed 
with clumps of trees, must have been noticed by every careful observer, 
and the actual relative profits of farms entirely without trees, and those 
liberally shaded, (everything else being equal,) will show, at least in 
grazing districts, the ad vantage of the latter in the value of their annual 
products. The fact that furniture in houses too much shaded will mould 
is a familiar and suggestive instance of the humid influence of trees, 
and the aggregate results of woodland shade may well explain the 
fullness of streams and springs in the forest, which dry up and dis-
appear when it is removed. 
ECONOMICAL USES OF TIMBER. 
The economical value of timber, and our absolute depencience upon it 
for innumerable uses in manufactures and the arts, the rapidly increas-
* Results of a series of meteorological observations made in obedience to instructions 
from Regents of the University of the State of New York, from 1826 to 1850, inclusive. 
Albany: 1855, 4to., pp. fi02. Second series of the above, embracing observations from 
18f>O to 1863, with records of rain-fall and other phenomena to 1871, inclusive. Albany: 
1872, 4to., pp. 406. 
t Tables and results of the precipitation in rain and snow, in the United States, and 
at some stations in the adjacent parts of North America, and in Central and South 
America. Collected by the Smithsonian Institution, and discussed under direction of 
Joseph Henry, secretary. By Charles A. Schott. Washington: 1872, 4to., pp.176, with 
charts. Smithsonian Contributions to Knowledge, vol. XVIII, article 2. 
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ing demand for it in railroad construction and the positive necessity for 
its use in the affairs of common life, e\·en were its use as fuel largely 
supplanted by the introduction of mineral coal, are too obvious for sug-
gestion. It is this necessity rather than cousiderations of climate or 
of water supply that has led in several conntries of Europe to systems 
of management and regulation of national forests, as a measure of gov-
ernmental policy aud public economy. Sucll systems have been devised 
to a greater or less extent in Russia, Turkey, Austria, Germany, Italy, 
France, Denmark, ~nd Sweden, and more recently in British lnt~ia. 
FORESTS OF FRANCE. 
The extent of State forests in France is about 3,130,000 acres, to 
wllich may be added 5,335,000 acres belonging to communes, corpora-
tions, hospitals, and other public establishments, making the whole ex-
tent of forest under the management of the forest administration 
8,465,000 acres, or about 13,226 square miles. They are distributed 
widely over the country, a large proportion being in clle departments of 
the east. Legislation in France having in view the preservation of 
forests, chiefly dates from the ordinance of 1669, which fixed a certain 
time for the cutting of forests belonging to the State. A clause was 
inserted by the statesman Colbert, " that in all the forests of the State 
oaks should not be felled unless ripe, that is, unable to prosper another 
thirty years." The present French forest code was established in 1827. 
It intrusts the care of public forests to the ministry of finance, under a 
director-general, assisted by two administrations, one charged with the 
management of forests and the sale of their products, and the other 
with the police of the forests, and the enforcement of forest laws. In 
the departments there are thirty-two conservators, each in charge of 
one or more departments, according to the extent of forests in each. 
The immediate supervision is intrusted to inspectors, who are assisted 
by sub-inspectors and Gardes Generaux, who live near, and personally 
superintend the work of the forest guards. The latter live in the for-
ests, and act as police over a certain range. They personally observe 
the operations and report all infractions of the laws. No timber is cut 
till marked, and most of the saw-mills are owned by the government 
and rented to the wood-merchants. The system bas been extended to 
Algeria, where several rainy days have been added to July and August 
by forest culture. 
J:UROPEAN SYS'I.'EMS OF MANAGEMENT NOT APPLICABLE WITH US. 
These details might be extended, but they would not have practical 
application with us, because our States, as a g-eneral rule, own no large for-
ests, and we have no strong central organizations or means of enforcing 
the stringent regulations which make their system a success. The title 
to the lands in our older States, (where the evils resulting from the loss 
of forests are liable to be first and most severely felt,) has already passed 
into the hands of individuals, and from the t,beory of our system of gov-
ernment, the power that must regulate and remedy these evils must be-
gin with the people, and not emanate from a central source. With us 
there are no great estates, entailed upon future generations, to keep to-
gether,:, and promising a reasonable hope of reward to the family for a 
beavy\investment in their impron:~ment. Nor is there even a reasonable 
prospect that the landed estate of a wealthy citizen will pass unimpaired 
and undivided beyond one generation of his descendants. It should 
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also be remembered that, from the peculiar nature of forest-culture, one 
generation must plant for another to reap, as the age of a full-grown 
tree iu some species much exceeds that of a human life. The invest-
ment for land, planting, and protection must be carried with interest 
into another century, and for the benefit of a generation unborn . 
.AMERICAN VIEWS AS TO REMEDIES. 
These considerations present a problem, difficult it may be of solution, 
but I haYe confidence in the ability of our American people to work out a 
practical sys-tem adapted to our social organization and our general theory 
of laws. We must begin at the center of power, and that center is the cir-
cumference. We must make the people themselves familiar with the 
facts and the necessitie::; of the case. It must come to be understood 
that a tree or a forest planted is au inYestment of capital, increasing an-
nually in value as it grows, like money at interest, and worth at any 
time what it bas cost, ineluding the expense of planting and the inter-
est which this money would have earned at the given date. The great 
masses of our rural population and land-owners shoul<l be inspired with 
correct ideas as to the importance of planting and preserving trees, and 
taugbt the profits that may be derived from planting waste spots with 
timber, where nothing else would grow to advantage. They should 
Jearn the increased value of farms which ha,Te the roadsides lined with 
alrenues of trees, and should understand the worth of the shelter which 
belts of timber afford to :fields, and the general increase of wealth and 
·beauty which the country would realize from the united and well-directeu 
·efforts of the owners of land in thus enriching and beautifying their es-
~tates. 
ENCOUR.A.GE:l\fENT, HOW TO BE EX'I.'ENDED. 
In this great work of popular education, agricultural societies and 
Hd.ndred associations may do much, by promoting a spirit of emnlation, 
and .o.:f:l'el'ing premiums for the most effectual results. In a recent pre-
mium Jist of the Highland and Agricultural Society of Scotland, I no-
·tice jo.urteen prizes offered, amountin~ to one hundred sovereigns, in 
medals and coin, for approved reports upon the snbject of tree-culture 
in -its various relations. They have also established a system of exam-
inations., by competent professors of their univerE"ities, at which young· 
men may appear and receh'e certificates of attainment, according to de-
gree, which can scarcely fail to find for them profitable employment by 
the owner.s of forest estates. They afford a strong incentive to high 
ambition, and a conspicuous opportunity for those who seek distinction 
in ,a lucrative and honorable employment. 
SCHOOLS OF FORESTRY. 
·The necessities of European governments have led to the establish-
ment of schools of forestry, for instruction in the sciences that find ap-
lplication in the growth, preservation, and removal of timber, in which 
an eminently practical system of education is adopted, and the precepts 
of the class-room directly applied in the operations of the forest. About 
a dozen such schools exist in Belgium, Denmark, France, Germany, and 
Switzerland.* The necessity for special education in this department 
*Including private institutions and schools in which forestry is taught with other 
sciences, the nnmber is much greater. In mentioning the number stated, we had 
reference to schools strictly under government management, as forest schools. 
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is sure to arise in our own country, in which perhaps fewer persons will 
find a special profession in forestry. but a greater number will feel 
the want of practical instruction in the principles upon \Yhich succes~ 
depends. 
TilE GOLDEN OPPORTUNITY. 
Our educators would act wisely in taking this into consideration, in 
devising plans for new in~titutions, or revising plans of existing ones, 
an<l perhaps some far-seeing and enlightened benefactor, of sufficient 
means, may find in this direction the opportunity of rendering his name 
familiar in the annals of fame, by establishing a school of forestry, in 
its most comprehensive sense, for the syRtematic training of educators 
and practical engineers, in this inviting field of enterprise, and fully 
adapted to our American wants and ideas upon this subject. 
LAWS NEEDED-METHODS SUGGESTED. 
However much the public may favor, there will still arise the need of 
laws to regulate, promote, and protect the growth of woo<l; as we find 
laws necessary in the management of roads and bridges, or of any other 
great object of public utility. Let us consider some of the measures 
which a State might adopt for the promotion of this end, without inter-
fering with personal rights, or stepping beyond the line which limits its 
duty in protectiug the rights of its citizens. 
1. By withholding from sale such wild and broken lands as might be 
returned from time to time for non-paymentof taxes, when found chiefly 
or only valuable from the growth of timber, and by establishing laws for 
its protection, and for realizing to the State or to the county whatever 
pro.tits there might arise from the thiuning out of timber, so as to pre-
serve the tract as a forest. In this connection I would remark, that a 
more efl'ectual vigilance would probably be secured, if the benefits l>e-
longed to the local administration of the place, as party jealousies and 
private interests would tend to keep officials under close surveillance, 
where a State officer, reRiding at a distance, and not personally known 
in the locality, would often find his authority ignored, and the public 
interests in his charge invaded. There should, however, be required an 
annual report to a State officer, clothed with ample power to enforce a 
rigid compliance with the laws upon the subject of forests. 
2. By exempting from taxation for a limited time, and by offering 
bounties, for lands planted and inclosed for the growth of forest-trees. 
3. By offering bounties to counties, towns, and inuividuals, for the 
greatest number of trees planted in a year, and made to live through 
the second season. 
4. By requiring railroad, turnpike and other road companies, where 
valid reasons to the contrary do not exist, to plant the sides of their 
roads with trees, or empowering town authorities, in case of neglect, to 
do this at their expense. 
5. By imposing a tree.tax, payable in the planting of trees, or a fixed 
sum for each tree, to be expended only in planting trees. In cities aud 
villages this commutation might be applied under local officers to the 
improvement of parks or other objects of public utility and ornament.'!!' 
*A tree-tax is provided by an act passt~d by the legislature of Nebraska, whiCh took 
effect March 1, 1871. It is as follows: 
AN AcT to provide for the planting of shade-trees in towns, cities, and villages. 
SECTION 1. Be it enacted, ~c., That the corporate authorities of the State of Nebraska 
shall cause shade-trees to be planted along the streets thereof. 
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6. By protecting trees on the way-side, and in public places, as well 
a.s on private grounds, from wanton destruction, by adequate penalties, 
sufficient to restore the loss and pay the injury. 
7. By requiring the elements of Rcience applicable to forest-culture 
to be taught in the public schools, and by encouraging it in academies 
and colleges. This, in the higher grades of schools, would embrace the 
most approved methods of cultivation, the influences of soil and climate, 
and the various mathematical, mechanical, physiological and chemical 
principles involved in the subject. Special schools under national or 
state patronage might ultimately be founded. 
TREE-PLANTING ON THE PRAIRIES. 
Congress has recently taken action tending to encourage the planting 
of forests in the Territories, where most needed, but might do much 
more in promoting this great measure of public utility. A few of the 
States have also done something intended to advance the same object, 
but without uniformity, and as yet with but very limited result. 
RESERVOIRS. 
With respect to the failure of water-supply for hydraulic power, navi-
gation, or city use, until woodland shade can be restored to the sources, 
we must depend upon reservoirs, to retain the surplus floods of winter 
for summer wants. There are few streams or rivers in the country, 
where these might not be made to advantage, and in some cases greatly 
to the improvement of the natural capacity of tb,ese streams as they 
were first known. In the construction and maintenance of these reser-
Yoirs for navigable canals or for cities, they should obviously be under 
the same control as these works themselves, of which they are the essen-
tial part. But wlJere needed for hydraulic power only, they could best 
be intrusted to the management of those who haYe an interest in them, 
and Go\erument should only provide, by general laws, for the organiza-
tion and regulation of companies with the corporate powers necessary 
for their object. As in other cases where pecuniary values are involved, 
the vote or power of each owner should be in just proportion to his in-
terest, with the right of appointing a proxy to represent it when desired. 
Under suitable regulations of law, such associations could scarcely be 
perverted from their proper object. 
SEc. 2. For the above purpose a tax of not less than one dollar nor more than five 
dollars · in addition to all other taxes shall be levied upon each lot adjacent to which 
trees are to be plan ted as aforesaid, and collected as other taxes. 
SEc. 3. Trees shall be annually planted, when practicable, on each side of one-fourth 
of the streets in each city and village in the State of Nebraska, until all shall have 
shade-trees along them not more than twenty feet apart. 
SEc. 4. 'l'he corporate authorities aforesaid shall provide by ordinance the distance 
from the side of the street that trees shall be planted, and the size thereof: 
SEC. G. Provided the owner of any lot or lots may plant trees adjacent thereto 
where oruered as above in the manner and of size prescribed; and on making proof 
tlwreof by affidavit to the collector, said affidavit shall exempt the owner from the 
payment of the aforesaid tax. 
S•·~c. 6. Any person who shall materially injure or shall destroy tl1e shade trae or 
trees of another, or permit his animals to injnre or destroy them, shall be liable to a 
fine of not less than five dollars nor more than fifty dollars for each tree thus injured 
or destroyed, which fine shall be collected on complaint of any person or persons before 
any court of proper jurisdiction. One-half of all fines thus collected shall be paid to 
the owner of the trees injured or destroyed; the other half shall be paid into the school-
fund. 
S1w. 7. That this act shall not apply to any person that is occupant of any business 
lot without his consent. . 
SEc. 8. This act shall take effect and be in force from and after its passage. 
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There may be cases in which a State would be justified in making 
reservoirs to improve the hydraulic power of rivers, thus securing so-
lidity of construction, and amplitude of size; and often such improve-
ments might be made before auy capital had been invested along the 
line, or where its amount was too feeble to warrant the expenditure; 
but the expense should ultimately be taxed upon the interests concerned, 
and the management should be given up to these interests as soon as it 
can safely be done. 
ADIRONDACK WILDERNESS OF NEW YORK. 
In the State of New York, measures have been begun for the preser-
vation of forests, which I may briefly notice. An extensive region 
north of the Mohawk River and west of Lake Champlain, embracing 
over two million acres of land, the Adirondack }\'fountains, and the 
sources of the Hudson and other rivers, lies an unbroken wilderness. 
More than a hundred years have passed since settlements were formed 
on its southern and eastern borders, and more than seventy since it has 
been entirely surrounded by a belt of improvement embracing some of 
the best farming lands of the State. Although a scheme of specula-
tion was far advanced before the close of the colonial period, for the 
settlement of this region, and great sums have since been wasted by 
capitalists in attempting to develop its agricultural resources, these ef-
forts have uniformly resulted in failure; and, excepting in a few favored 
spots, the region is still as wild and picturesque as when it was known 
only as the hunting-ground of the native Indian. This uniform failure 
may be justly ascribed to the scanty, sterile soil which covers the sur-
face where the surface is not the naked rock, and to the cold and for-
bidding character of the climate, due to great elevation and the influ-
ences of mountain-ranges. Corn and the cultivated fruits would seldom 
ripen, from the frosts that may happen at any time in the summer, and 
only hay, oats, and potatoes can be grown to advantage where the soil 
and exposure favor. Yet it is for the most part covered with timber, 
often of the finest quality, and it is supposed to abound in mag·netic 
_ iron ores, of which mines are wrought with great profit near the east-
ern border. 
Some twenty years ago, some railroad speculators secured from the 
State a grant of a quarter of a million of acres, at five cents an acre, 
yet failed to build the road, or to confer the ad vantages promised; and 
since this period almost the whole of the lands in this region have 
passed into the bands of lumbermen and tanners, leaving at present 
only about forty thousand acres in the seven counties wholly or partly 
included in the wilderness. Most of these lands have been repeatedly 
returned and sold for the non payment of taxes, and if no more tax-
sales are held, a large portion will doubtless in a y.-,ry few years ag·ain 
revert to the State. Through this wilderness lines ot navigation extend 
through lakes and along rh·ers, with slight portages, entirely across 
from the Moose and Beaver Rivers on the west, to the Saranac and 
Racket Rivers of the northeast. For many years it bas been the favor-
ite haunt of parties of sportsmen and those seeking relaxation from the 
cares of business, by a few weeks' residence in summer among the wild, 
picturesque scenery and healthful climate of this region. Hotels for 
summer residence have been built upon the banks of lakes in various 
places in the interior, and many guides :find employment in conducting 
parties along these rhTers and lakes, and in furnishing the supplies and 
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assistance they ma~7 nee<l. Roads and telegraphs haYe been constrncteu 
to navigable points in the interior. and every year adds to the number 
of visitors to this great solitude of woods and waters. 
COMMISSION OF STATE PARKS. 
In 1872 the legislature of New York passed an act creating a com-
mi<ssion of State parks, and appointing certain persons therein named 
to examine and report upon the expediency of Yesting in the State the 
title to .the wild and timbered regions lying within Lewis, Essex, Clin-
ton, Franklin. Saiut Lawrence, Herkimer, and Hamilton Counties, and 
to recommend such measures as might be deemed proper relative there-
to. The commission was to continue two years, and there is a proba-
l>ility that it will be made permanent. Already, at its suggestioJJ, the 
~Rle of lands for non-payment of taxes bas been ordered to be discon-
tiuu!:'d,* and thus the first step taken towards the accomplishment of 
its object. The commission will recommend no inclos~d grounds, no 
salaried keepers, and no attempt whatever at ornamentation. There 
should be stringent laws and adequate penalties against spoliation of 
timber, or destruction from careless fires; and means of access from 
Yarious places on lines of thoroughfare should be provided and main-
tained. In some cases short canals, with locks for passing boats. might 
save the labor of a difficult portage, but beyond these· there is scarcely 
more needed for the present. 
"\V A1'ER- SUPPLY TO CITIES. 
There are, however, important questions involving the supply of 
water for the State canals, the preservation or restoration of bydrau1ic 
power on the rivers, and possibly the future supply of New York City 
and the cities and towns along the Hudson with pure water, by an ample 
aqueduct from the crystal fountains of the Hudson, which may be prop-
erly considered; and a fit opportunity is giyen for presenting; in its 
strongest light, the importance of protecting forests, and of promoting 
the growth of trees, on account of their influence upon climate and upon 
the general welfare of the Stat~. 
NATIONAL D1PORTANCE OF TITE SUBJECT. 
These questions are not limited to a particular State, but interest the 
nation generally, and I would venture to suggest that this association 
might properly take measures for bringing to the notice of our several 
State governments, and Congress with respect to the Territories, the 
subject of protection to form;ts, and their cultivation, regulation, and 
encouragemPnt; and that it appoint a special committee to memorialize 
these several legislatiye bodies upon this subject, and to urge its im-
portance. 
A measure of public utility thus commended to their notice by this 
association would doubtless receive respectful attention. Its reasons 
·would be brought up for discussion, and the probabilities of the future, 
drawn from the history of the past, might be presented before the pub-
lic in their true light. Such a memorial should embrace the draught of a 
bill, as the form of a law, which should be carefully considered in its 
various aspects of public interests and private rights, and as best 
adapted to secure the benefits desired. 
*This statement proves to have been prematurely made upon mistaken informa,tion. 
A bill or joint resolution to this effect was passed by onfl bonAe, but not the other. 
There is strong reason to believe tha.t a law will be passed at the present session (1874) 
for the permanent-organization of a park commission.-(March, 1874.) 
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0~ THE PR.ESEV ATIO~ OF FORESTS .AND THE PLANTING 
OF TIMBEH.* 
By FRANKLIN B. HOUGII. 
[The following 1)aper embraces many of the facts more fully set forth 
in the preceding pages, and to this extent it is a repetition of them. It 
will be notit·ed that it applies more particularly to the intt>rests of for-
estry in the State of New York, although not vdthout relation to agri-
cultural interests generally.] 
"\Vhen the region now included in the State of New York first became 
known to Europeans it was co""ered with a bea\y growth of forests. 
The only exceptions were parts occupied by rocks, marsh, or river inter-
vale, the beaver-meadO\YS, here and there along the streams, aud now 
and then a little patch of open ground where the native Indians tilled 
the soil in their rude and simple way, by the side of some favorite lake 
or stream, which afforded tile best opportunities for subsistence by 
hunting and fishing. 
FORMER ABUNDANCE. 
This forest opposed the first resistance to the labors of civilized man, 
and must be cleared off before the first field could be sown or the first 
fruit-tree planted . . 
Although forest-products afforded from the beginning an important 
class of commodities needed in the Old World, and au abuudance of 
conveni_ences of greatest use in the New, still the apparently inexhaust-
ible supply seems to have licensed an unlimited waste. The cash re-
ceipts for potash would go far toward meeting the first payments for 
land, and so the work of destruction, begun with necessity, went on 
as if there were no hereafter, and wanton waste had made sad havoc 
with our timber long before it came to be realized that e\en its conver-
sion into lumber for exportation, and use in the cities, was more econom-
ical than burning it to aRhes on the ground. 
Through the first two hundred years no other fuel was thought of 
anywhere in our country; and even now, except along our thorough-
fares of canal and railroad traffic, wood. is still the principal or only 
fuel. The construction of these lines of communication, while it has 
favored the introduction of mineral-coal, and thus reduced the demand 
for fire-wood, has at the same time opened channels for transportation 
and stimulated the demand for lumber and other forest-products in a 
still greater degree; so that if there is now less waste, there is a greater 
and rapidly-increasing consumption. If the asheries, once so numerous, 
have mostly disappeared, the saw-mills and tanneries have in a like 
ratio multiplied, and the havoc to our forests has gone on until even 
*This paper was read before t.he New York State Agricultural eociety, at their an-
nual session in the Assembly Chamber of the State capitol at Albany, N.Y., on the 
evening of January 21, 1874. It is reprinted from the Albany Daily Argus of January 
27, 187t1. 
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these have in many places exhausted the supplies around them. The 
soil, indeed, has been opened to cultivation; yet over extensive areas 
scarcely a tree has been left to shelter it from the sun and the winds. 
I invite your attention to some of the consequences which may be ex-
pected to follow this improvident waste, and will venture to propose 
some conservative measures tending to compensate for this continued 
exhaustion of supply. 
Were it not for the fact that a part of our timber and lumber bas 
been for many years derived from Canada and the Northwestern States, 
the want of these essential articles would ere this have been severely 
felt, and, at present rates, these extra limited sources must in a few 
year~ become exhausted, and we may realize, when too late, the folly 
of not providing a seasonable and sufficient remedy. 
RAILROADS. 
We will first notice the demand for wood by railroads. According 
to the last report of the State engineer and surveyor, we have in this 
State about 6,000 miles of roads finished upon main lines and 2,000 
upon branches, making for these, and for sidings and double tracks, 
about 11,000 miles to keep supplied with ties, to say nothing of the 
rapid increase from year to year. This single item demanded ~6,675,000 
pieces, which on the average must be renewed once in six years, requir-
ing an annual supply of 4,445,830 pieces, or about two and a quarter 
million of trees. The cost of fuel on railroads was about seven and a 
half million of dollars. We have no statement of the number of loco-
motives, but, allowing half to be wood-burners, and wood at $4 to the 
cord, there will be required for railroad fuel alone about a million of 
cords of wood annually. Add to these items the amount of lumber 
and timber used for fences, bridges, and other structures, and we shall 
find that it requires not less than 50,000 acres of woodland a year 
to supply the demand for railroad use alone in the State of ~ew York. 
OTHER USES. 
If we take into account the vast consumption for farm-fences, for 
fuel, and for building purposes, and the vast amount required to supply 
the various manufactories of wooden wares and implements, and which 
are steadily increasing in number and magnitude, we shall begin to 
realize the stern realities before us, and should stop to consider the rem-
edies that may be applied. 
INFLUENCE UPON CLIMATE. 
There are also considerations of the influence of the forests upon climate, 
and results that have been observed to follow their destruction, which 
claim our careful attention. It is a matter of common observation that 
as our woodlands are cleared away the swamps and rills which feed the 
streams diminish or disappear. Mills built upon streams, which in 
the early settlement of the country afforded an abundant water-power 
throughout the year, must now stop from want of water in the summer 
months, or use steam-power during a part of the year. The feeders of 
our State canals diminish, and new sources of supply must be sought. 
Springs and wells fail, and the increasing population of our cities and 
large towns finds more and more difficulty every year in obtaining the 
supplies of pure and wholesome water so essential to health and happi· 
ness. 
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TROPICAL EXPERIENCES. 
In warmer climates the effects of this cutting off of forests become 
still more apparent, aud we will notice two or three instapces in which 
the disasters following this improvident destruction of timber have 
been most sadly realized. The Danish island of Santa Cruz, in the 
West Indies, some twenty-five years ago was a garden of freshness, 
beauty, and fertility. Woods covered the hills, trees were everywhere 
abundant, and the rains profuse and frequent. A gentleman of my ac-
quaintance,* who yisited the island when in its greatest beauty, was 
induced by the memory of its loveliness to resort thither a year or two 
since, at a corresponding season of the year, to gratify his love of botan-
ical study, and revel in the floral beauties which his former experience 
bad led him to anticipate. He found a third of the island an utter 
desert. The short, copious showers wllich frequently occurred in former 
times bad ceased, and the process of desiccation was gradually advancing, 
leaving a barren waste except along the shore, where a narrow belt of 
green marked the presence of the shrubs that flourish along the high-water 
mark of the sea-shore. The desolation came slowly but irresistibly. 
First the sugar-canes failed; then a meager pasturage was maintained 
for a few years; and then the desert, with i~s sparse and prickly vege-
tation of cactus and other worthless plants. Some attempt bad been 
made to stay the impending ruin, and one planter had set out a thousand 
trees, but every one failed. 
The island of Saint Thoma~, some thirty miles distant, is somewhat 
similarly affected, but being more broken~ it receives more rain. Fifty 
miles west is Porto Rico, largely covered with mountains, well supplied 
with forests, and abundantly watered by rains. 
The island of Ouragoa was, within the memory of living persons, a 
garden of fertility, but now whole plantations with their once beautiful 
villas and terraced gardens are nothing but an arid waste; and yet 
sixty miles away, along the Spanish Main, the rankest vegetation covers 
the hills, and the burdened clouds shower down abundant blessings. 
The causes of these changes are directly attributable to the cutting 
down of timber, and in the smaller islands of tropical seas, where irri-
gation is impossible, the injury may be altogether beyond the power of 
man to repair. 
Palestine was anciently described as "a good land, a land of brooks 
of water, of fountains and deptlls that spring out of valley and bills." 
(Deut. viii, 7.) It was "a land that flowed with milk and honey; * * 
a land of hills and valleys, and that drinketh water of the rain of 
heaven." (Deut. xi, 9-11.) But the vegetation which these conditions 
imply has largely disappeared, and with it in proportional degree "the 
rains of heaven."t 
GENERAL RESULTS OF EXPERIENCE. 
These instances might be multiplied to a great extent, the experience 
of the world in all climates tending to establish the same great fact, 
that Rterility and drought are the natural consequences of the destruc-
tion of forests. There may be exceptional cases in which a country 
exposed to warm ocean winds may receive an adequate amonut of rain-
fall, irrespective of its woodlands or open fields, and we must admit 
*James S. Merriam, of New York, a devoted botanist and careful observer. 
t See a paper by M. Becquerel, Compte Reudus, lx, 136, and Journal of Scottish 
Meteorological Society, (new series,) i, 234. 
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that the normal quantity is much dependent upon uistance from the 
sea, and the influencp, of mountains, anu other modifying circumstances. 
The usual quantity of rain, for example, in our State, is about 45 inches 
a year at New York City, about 40 at Albany, about 38 at Buffalo, and 
about 32 along the Saint Lawrence. 
RESTORATION OF FORESTS BRINGS RAIN. 
We are equally justified in saying that the restora.tion of timber after 
it has been once cut off' tends to bring back the wonted showers of 
sylvan times, anu some instances of tllis will be noticed. 
The celebrated pllilosopber, Humboldt, toward the close of the last 
century, visited the valley of Aragua, in Venezuela, which lies land-
locked, at no great distance from the coast, but witllout an outlet, the 
drainage being into a bea,utiful lake at the bottom of the valley, some 
thirteen hundred feet above tide-level. The country around hau beea 
cleared anfl settled, and tile inhabitants began to notice from ;year to 
rear a wasting away of these waters, as if they had found some outlet. 
Villages on the lake-shore appeared to recede, and islands, before un-
known, arose above the surface. The felling of trees which crowned 
tlle slopes and crests of the mountains was assigned as the cause of the 
evidently decreasing amount of rain-fall, by which, says tllis eminent 
oQsen·er, '' men in all climates seem to bring upon future generations 
two calamities at once-a want of fuel and a scarcity of water."* 
A civil war lollowed, in the course of which agriculture was neglected, 
and forest-vegetation again returned, so that a traveler twenty-five 
years afterward described the lake as again rising, and plantations 
along its banks submerged and abandoned. The streams which in 
times of former drought had been drained dry for the purposes of irriga-
tion were now in full flow, the copious rains rendering irrigation no 
longer necessary. 
UTAH. 
In Utah we observe a somewhat similar result. It is well known to 
all present that agriculture has chiefly been maintained in that Territory 
by irrigation, and that the construction and maintenance of canals for 
bringing the mountain-streams across the plains has from the first been 
a subject of constant care and expense. In 1866 they had 127,798 acres 
under irrigation, and the amount expended during one year was 
$303,863.77, or about $2.73 to the acre.t All observe£"s agree that the 
climate is improving under the increasing breadth of vegetation which 
this system of cultivation has created. Much less water is needed than 
formerly to produce a given efi'ect, the rain-fall is increastng, and the 
waters of the Great Salt Lake stand about twelve feet aboye the old 
high-water marks, and are still rising.t The industrious Mormons have 
a rigllt to expect that, as the breadth of cultivation extend~, the rains 
will increase in the same ratio; that the air will become more humid 
as trees are planted, and that a self-sustaining amount of rain-fall may 
in time be obtained . 
.,. Humboldt, v, 173. 
t Of this $136,610.85 was on canals, $27,702.27 on dams, $66,696,57 on cleaning out 
and repairs, and $72,852.75 on private canals. (Report Dese1·et Agricultural and Manufac-
turing Society, 1867, p. 2.) 
t Editorial correspondence of Country Gentleman, November 27, 1873. 
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HOPEFUL PROMISE TO THE FUTURE. 
These results afford a hopeful promise to the treeless regions of the 
other TerritoriP~, where nothing but water is re<]uired to bring fertility 
to the soil, and, with the vegetation which this invites, a humid atmo-
sphere and showers of rain. 
The Hon. Paul A. Chadbourne, president of Williams College, in an 
address before the .1\iassachusetts Board of Agriculture, publisl1ed iu 
their report of 1871-'72, (p. 61-69,) says that Salt Lake contains nearly 
or quite twice as much water as it did when the Mormons came, and 
that it has ri.sen at least one foot a year for the last ten years: 
But it is not in Salt Lake Valley alone, or immediately aronnd the lake, but in all 
the valleys around there, and throughout that Territory, that the water is increasing 
in quantity. Captain Stover, who went from th~ State of Maine, told me that ten 
years ago he cut grasA on the borders of Stockton Lake, where now t.he '''ater is forty 
feet deep. * ,. When you pass up and down throughout the Territory, as I have 
done this summer, you will find evidence that in all the streams the amount of water 
is constantly increasing, and that the Mormons regard it as a direct interposition of 
God. 
In speaking of this change, Mr. Chadbourne was info.rmed by Brigham 
Young· that twelve years before they had planted a settlement where, 
b_y careful measurement, there was found water for only twelve families. 
Now there is a population of fifteen hundred souls at that place and an 
abundance of water for all. There is now much less timber on the 
mountains and in the canons than formerly. But the evaporation has 
been greatly checked by cultivation and by groves of young· trees. This 
writer does not think that more rains fall now than formerly, but that 
eYaporation is less, and the general humidity much greater, thus check- . 
ing the influence of drying winds. 
DEWS. 
The influence of forests upon the dews is important, and depends 
upon the greater humidity and coolness imparted to the air around. 
them, and to the shelter from the winds which they furnish. In the 
immediate shade of a tree, the radiation from the earth may be in part 
returned, and may be less deposited; but a little farther off, the humid 
influence of a grove is decidedly observed. To this may perhaps be as-
eribed the freshness of pastures interspersed with clumps of trees, at a 
time when a naked pasture will be parched and brown.* 
l\fALARIA. 
We should not forget to mention the relation existing between mala 
ria and growing trees. Fortunately in our State, diseases occasioned by 
Jl1alarious exhalations have, in a great degree, disappeared from the 
central and western portions, since the decaying mold and rotten wood 
exposed to the air in the new clearings have become thoroughly decom-
posed. But in warmer climates, where rank vegetation is allowed to 
decay in wet places, this poisonous element acquires its greatest viru-
lence. 
PON'l.'INE MARSHES. 
Such are the Pontine Marshes near the city of Home, where an over-
flow from obstructions in the Tiber, and neglect of agriculture, bas 
*In India dew is deposited near rivulets '"'' hen all aronod is p erfectly dry. The limit 
of deposition was but fifteen or tweut.y feet.-( Colonel Sykes, in Tran sactions of Royal 
Society: lt:50, p. 354.) 
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brought on an insalubrity throughout a once healthy and fertile region, 
which ages of patient industry can scarcely redeem. It bas been found, 
that next after the drainage of the spongy morass~ which a luxuriant 
and neglected growth of llerbage had occasioned, the planting of trees 
in belts and groves affords the best means of absorbing the poison, and 
preventing its dispersion by the winds. The cutting down of a forest, 
which for ages had covered the slopes of a bill between the city and the 
marshes, let in the malaria upon a part of the city where it was before 
unknown. 
THE EUCALYPTUS, OR BLUE GUM. 
The Eucalyptus, an Australian tree of most vigorous growth in warm 
countries, bas been of late especially noticed as capable of absorbing 
the poisonous exhalations of marshes. A recent writer* gives many in-
stances of its successful treatment of malaria. It is asserted that this 
tree will absorb from the earth ten times its weight of water daily, 
giYing oft' with the renovated emanations of its foliage a camphorated 
aroma, alike antis~ptic and agreeable. 
Somewhat similar properties are claimed for the long-leaved pine and 
other trees, as well as for the sunflower, planted in belts along the border 
of marshes. Wherever intermittent fevers appear to be occasioned by 
marshes, the planting of trees along the margin of the wet lands, so as 
to break the winds passing over them, would, in all probability, be fol-
lowed by a decided abatement, if not a complete suppression of the evil. 
It is to be remembered that prevailing sickness from malaria seldom 
appears in our climate so long as the country is timbered, but only as 
decaying vegetable matter is exposed to the sun. 
ELECTRICAL CONDITIONS. 
It is quite probable that electrical conditions dependent upon vege 
tation may have a decided influence upon the precipitation of rain. We 
know that a hispid plant, insulated and heavily charged with electricity, 
quickly loses its charge, and that every point of a leaf or plant is an 
agency for recei. ving or passing oft' an electrical current. The telegraph-
wire is robbed of its message in passing through a tree-top, if contact 
with tbe foliage is allowed; and I have no doubt but that a house sur-
rounded by high trees is better guarded against lightning than if pro-
tected by a patent lightning-rod of average construction. 
There is scarcely a change of condition or of place in nature, in which 
electrical phenomena may not be noticed, when carefully observed. 
The passage of water into vapor, its condensation into rain, the fric-
tion of the winds, a change from heat to cold, or from cold to heat, com-
bustion and slow decay, are all attended by electrical phenomena. In 
its ordinary conditions the ajr is positively electrified, but in fogs, rain, 
and snow, and sometimes in cloudy weather, it is negative. The condi-
tions chauge with the hours of the day and the season of the year. 
The facility with which electricity passes from points or is received by 
them, suggests the probability that forest-vegetation ·must have a 
marked intlnence upon these conditions and changes. 
INSEC1'IVOROUS BIRDS. 
I should uot omit to notice the benefit of coppices and belts of wood-
land scattered among cultivated fields, for the shelter they afford to in-
* In the Monthly Report of Department of Agriculture, December, 1873. 
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sectivorous birds. A very large proportion of our common song-bird~ 
live upon insects injurious to the farmer, and when sheltered and pro-
tected they become his efficient helpers in saving from harm the harYest 
of his fields, working free of charges and boarding themselves. 
At a land and forest congress held at Vienna during the past sum-
mer, at which some three hundred delegates from nearly every civilized 
country were present, the importance of birds to tbe agriculturist was 
earnestly discussed, and a series of resolutions offered tendiug to pro-
tect and encourage them, by asking from all governments prohibitions 
and penalties against their injury or destruction. These m;eful allies of 
the field should be alike protected by stringent game-laws and by a 
generous and appreciating public sentiment, favoring abundant oppor-
tunities for nesting in groves suited to their habits, and secure from 
harm. 
Some, like the robin, make their homes in the orchard, and in the 
trees around our dwellings; but many more, of great utility, love the 
seclusion of groves apart from bumau habitations, and we lose their ser-
vices where these shelters do not exist. 
RAIN·FALL RECORDS IN THE STATE OF NEW YORK. 
The records of rain-fall kept at various stations in this State and the 
United States, do not justify us in believing that any considerable 
amount of change has occurred in the total amount from year to year, 
although the distribution of rain and snow among the seasons is in many 
cases more irregular, as the country becomes older, and the woodlands 
less. Seasons of unusual drought may succeed each otlwr for several 
years together, and disastrous floods appear to be of more frequent oc-
currence now than formerly. 
SOURCE OF RAINS. 
The great source of supply of aqueous vapor, which forms rain, is 
from the sea itself. The evaporation from its surface is constant, and 
over broad areas, under a tropical sun, the amount raised as vapor a1J<l 
borne landward by the winds is immense, and may be regarded as near-
ly uniform f'rom year to year. If the surface were all water, we may 
readily believe that the changes of weather would follow in strictly reg-
ular succession, like day and night, and like winter and summer. But 
as a part of the surface is land, and of Yery unequal contour, we find 
the vicisaitudes of the weather co-ntinually changing, from causes not 
yet fully understood. In some regions rains are altogether unknown ; 
in others, they are profuse, and in others scanty or abundant, as the 
causes which influence their precipitations are changed by the opera-
tions of nature, or through the agency of man. 
AQUEOUS VAPORS. 
Aqueous vapor is always present in our atmosphere, and when rain is 
most needed it is often in quantities sufficient for every want, if the tem-
perature from any cause could be sufficiently reduced. This vapor is 
not usually perceptible to the senses, being held in suspension by the 
air. The capacity for absorbing vapor increases with the temperature, 
so that at the freezing-point, the air can support but a one hundred and 
sixtieth part of its weight of vapor, while at 86° it can hold· a for-
tieth part, and at 113° a twentieth part. If from the common air, 
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un<ler a glass receiver, we exhaust a part, the remainder will expand 
to fill tile whole space, and in so doing cools, and its capacity for 
holding vapor in suspension diminishes, until it may reach the point 
of saturation, and a dew will begin to form on the inner side of the 
glass, the air within being obscured by fog. The temperature at which 
this dew begins to appear is called the dew-point, and to this degree 
must the air be always reduced before clouds and rain can be formed. 
In meteorological obsen·ations, the absolute and relative humidity are 
usually determined from a pair of thermometers, one covered with mus-
lin and moistened with water. This instrument, when wet, presently 
falls to a stationary degree, which is the dew-point. The differences of 
rending with the aid of tables, readily afford the 111eans of knowing the 
absolute humidity or total amount of vapor in the air, or its elastic force, 
represented by the height of a column of mercury which this force 
would support, and the relati1Je h'lt?ni(Uty or ratio of the quantity of 
vapor preseut, expressed in decimals, absolute degrees being zero, and 
saturation 1.00. 
PSYCHROMETRICAL RECORDS. 
There have not hitherto been taken within our State any continued 
series of these psychrornetrical observations through many years of time. 
But to illustrate the subject, I ha,·e prepared from the records of the 
Toronto Magnetic and Meteorological Observatory, which have been 
kept with great accuracy uncler uniform rules, for over twenty years, 
some tables which g·ive results quite similar to those we might expect 
in our State. The first of these exhibits the mean monthly elastic force 
of the vapor, and the seconu the mean monthly humidity: 
I.-Mean elasticity of aqueous vapor at Toronto Observatory. 
(The numbers show the height of a mercurial column in inches which the elastic force of vapor would 
support.) 
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II.-Mean humidity of atmosphere at Toronto Obserwtory. 
(The numbers show the relative amount of moisture, .00 being complete dryness and 1.00 saturation.) 
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EQUALIZING INFLuENCES OF THE FOREST UPON TE)IPERATURE. 
In woodlands the soil is sheltered from the sull, and is usually covered 
by a eushion of <lecaying leaves. This ten<ls to equalize the tempera-
ture, making it warmer in winter an<l cooler in summer than in open 
fields. Being cooler in summer, it requires less change of temperature 
to bring the atmosphere to the dew point, and hence the influence of 
woodlands upou raiu·s. Besides this, when in foliage the evaporation 
from the leaYes due to tl1e -vital action of the trees, and the drying off 
of water from dews and rain, afford a direct cooling process, from the 
well-known law of n:ttnre th:tt nothing cau p~tS-3 from a denser to a ra,re r 
form without losi11g heat. 
SHELTER. 
Being sheltere<l from the winds, the snows lie uniformly upon the 
ground in a forest, and wasting away more slowl,y, they tend to cool the 
air: around them, and thus prevent the injury that very warm days in 
early spring might otherwise cause to fruit. This retarding of vegetation 
in spring is similar in its effects to that from large bodies of water, on 
the leeward side of which, as is well known, the best fruit-districts in 
the country are found. 
Besides these effects~ woodlands shade the sources of rills, and are a 
screen against drying winds. In fact, such is the amount of moisture 
exhaled from a forest in full leaf that a dry wind could not pass over a 
woodland of considerable extent without acquiring a degree of humidity 
favorable to the cultivated lands beyond. 
H. Rep. 229--7 
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EFFECT OF RAIN UPON WOODLANDS. 
We must probably admit that less rain in a shower reaches the earth 
in a forest than in an open field, since much of it is intercevted by the 
leaves, and in warm weather soon evaporated. But such as does reach 
the earth, being in a damp and sheltered place, does not run quickly 
off, gullying the hillsides and washing the ·soil into the streams, as in an 
open country, and inundating the valleys by sudden freshets. It sinks 
into the earth to reappear as springs, or is appropriated by the tender 
and juicy vegetation of the undergrowth, and the spongy and luxuriant 
growth of the swamps. The soil being more pervious to the water, in 
fact, absorbs much more than the sun-baked surface of clay in an open 
field, and hence we never hear of the drying up of streams until the 
country is cleared of its forests. 
FACTS SHOWN BY TIAIN·GAUGES AT DIFFERENT ELEVATIONS. 
In ordinary conditions a rain-gauge on the ground receives more rain 
than on a house top, and the latter more than one placed on a lofty 
tower. This can only be explained by admitting that rain-drops in-
crease in volume as they fall through an atmosphere satu ated with 
vapor. Yet nothing is more common than a fall of rain on hilly wood-
lands, while" all signs fail" on the open plains below, and the rainless 
clouds pass over-showing to the anxious observer abundant streaks 
and filaments of falling rain from their under surface, which dry up an(] 
dissolve in air long before reaching the parched and needy soil. 
"WHAT SIIALL WE DO 1'0 BE SAVED?" 
Such being the consequences of an improvident and indiscriminate 
clearing off of the timber, the inquiry naturally arises: "\Vbat shall we 
do to be saved~" The answer is plain and obvious: "Plant trees." 
A considerable area of the soil must, of course, be opened for culti-
vation, but there are many places where nothing but trees can grow to 
adv·antage, and many more where timber would yield a larger profit 
than any other crop, and with far less expense of labor, regarding only 
the Yalue of the wood grown, without reference to the ameliorating in-
fluences of woodland upon the adjacent fields. If our hill-tops, steep 
hill-sides, ravines, road-sides, aud waste places were planted with tim-
ber adapted to the circumstances of the place; if our existing timber-
lands were spared by taking out only the trees of mature growth, and 
by protecting the young trees; and if worn-out and exhausted lands 
were sown and planted with trees and fenced against cattle, we might 
as reasonably expect a return of profits from the investment, as when 
we sow grain in seed-time, in soil properly prepared. 
l\IONEY WELL INVESTED. 
The return may be slower, and one generation may plant for the bene-
fit of the next, yet the growth would in most cases be worth more than 
tbe interest of the money invested, and the Yalue of the timber-crop at 
any stage of its growth, like the interest on a bond, at any time after its 
date, coulu be readily determined. 
GOVERNl\1ENTAL FORESTS. 
In some European countries, vast forests are kept up by goYern 
ment. In England, in 1871, about 40,000 acres were planted in oak for 
the wants of tbe navy a hundred years hence, and more is being done 
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every year to guard against coming wants. Upon the continent we find 
over two dozen schools of forestry, where special instruction is imparted 
to the youth who are to take the future care of the public forests, and 
private plantations. The graduates of these schools go to their duties 
thoroughly instructed in every detaiL of forest management; are able to 
compute the present worth of a given piece of timber-land, its rate of 
increase in value, the amount that may be taken annually without per-
manent injury to the forest, and the various scientific details upon which 
success in management depends. 
LACK OF SCIENTIFIC KNOWLEDGE IN RELATION TO FORESTRY. 
I am not aware that in the United States, attention has hitherto been 
more than incidentally given in any college to the applications of sci-
ence to forest-culture, or that the student can anywhere in this State 
listen to a single lecture upon this exceedingly practical subject, in the 
whole course of his studies. Lands owned by the Government may be 
reserved, or sold subject to conditions~ as the future interests of the 
nation may indicate to be wise and proper. \.Vhatever is done in this 
way must come within th~ jurisdiction of Congress and of States that 
own lands. The State of New York bas already parted with most of 
these titles. 
PL.A.N1'ING MUS1' BE DONE BY LAND-OWNERS . 
.As for the planting of timber upon lands already sold, this must begin 
with the owners, who, under our tenures, are the sole judges of how 
these lands shall be cultivated and what crops they shall produce. The 
profits of tree-culture must be widely taught and thoroughly believed. 
Our State and local agricultural societies should, in every way possible, 
disseminate correct information upon the subject, and encourage emula-
tion by premiums for greatest amount of tree-planting and best methods 
management. .A young grove should be lookec.l upon by its owner with 
pride, and the tree as a thing of beauty and of promise, to be cared for 
and cheri ·hec.l both for present ornament and future use. 
SU GGESTIONS FOR STATE LEGISLATION. 
I will venture to notice some of the benefits which it may be within the 
power of our State government to confer upon the future in the care of 
timber-lands . .A considerable amount of waste-land exists in various parts 
of the State, and especially in the great northern wilderness, and much 
of this is returned annually to the comptroller for non-payment of taxes. 
Should the proposed State park find favor with the legislature, as I earn-
estly hope it will, to this extent it will secure the preservation of our 
timber-lands. But there are also other tracts of waste-land in various 
parts of the State of little or no value except for the timber that may 
grow upon them. .As a general rule, it may be taken for granted that 
where the owners allow wild lands to be sold and do not redeem them, 
such lands are worth nothing for cultivation. They may have been al-
ready stripped of their timber, which was all the worth they had, and 
will not be again desirable until a new growth of trees springs up. Would it 
not be best to reserve these lands, and hold them as the property of the 
State, instead of selling for the paltry prices they would bring at a tax-
sale~ Their immediate care and protection against trespasses might 
be intrusted to the town authorities where located, and their condition 
100 PRESERVATION OF FORESTS. 
r eported annually at town-meetings and to some central State office. 
The sale of t imber and other details might be so arranged as to secure 
the benefits at a reasonable expense, and doubtless with as much profit 
as is now derived from time to time by their sale. 
S1'.A.TE ENCOURAGE~lENT. 
The State may exercise its power in other ways, as has been done to 
some extent in other States, by exempting, for· a limited time, from tax-
ation lands planted and inclosed for timber-growth. This feature ap-
pears in the law passed in J.\>Iaine in 1&72, which provides that owners 
planting any amount of land from which the forest has been entirely 
cut away, and cultivating for three years, the trees being not less than 
2,000 to the acre and well distributed, may, upon application to the 
assessors, and upon filing a map and description of the location, and all 
the facts in relation to the growth anc.l cultivation of his grove, or incip-
ient forest, be exempted from taxes on such land for twenty J~ears, if 
kept alive and ru thriYing condition during that time. 
ARBOR DAY IN NEBRASKA. 
In Nebraska the lOth of April is set apart by law as Arbor Day-
an agricultural festival devoted to the planting of trees. Its State 
Agricultural Society has offered a premium of $100 to tbe Farmers' 
Society of the country. and $25 to the individual planting the greatest 
number of trees on that day.* 
DUTY OF TIIE STATE. 
A State owes it as a duty to its citizens that the public interest shall 
be protected at the public cost, and on this principle it causes roads and 
bridges to be made aud maintained by assessments often payable in 
labor, and always chargeable upon those supposed to derive the great-
est benefit from their use. In like manner might it justly charge a tree-
tax, payable in the planting of trf'es by the owners of farming-lands, or 
the commutation of this tax if paid in money, to be applied to this 
object, along the puolic highways. 
ECONOJ\IY IN FENCING. 
Necessity will, within a few years, teach our farmers the important 
fact, that a large part of our fencing might be saved, if they would con-
fine their stock within the range allowed for pasturage, instead of keep-
ing them out of the places where they are not wanted; much that is 
essential may be made of stone walls and live hedges instead of woou. 
"This statement was made from authority of an agricultural journal, and proves to 
be erroneous, so far as relates to the appointment of this day by lltW. 'Ve are informed 
that the day was appointed by the Board of Agriculture. 
In the list of premiums offered for tree-planting in April, 1t573, the premium was $20 
for the greatest number (not less than 1,000) of hard-wood forest-trees plauted, and 
living one year after. Tile Board further provided that the planting might Le done on 
any one clay in April, and might include forest, fruit, evergreen, and all varieties of 
trees. For the greatest number of cuttings planted on Arbor Day $25, and for the next 
greatest $10, were offered. Statements in relation to planting on Arbor Day were to 
be made under oath, with the attestation of two disinterested 1Yitnesses. 'Nursery-
planting was not allowed to compete for tllese premiums. 
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OTHER ECONOMIES. 
With the introduction of other materials for building in many cases, 
and the increased use of coal and peat as fnel, it may be within our 
means to produce within the State a sufficient growth of wood to sup-
ply our wants till the latest period of time. But to secure this provis-
ion public sentiment among our far~ing population must be strongly 
aroused, and the sooner the necessities of the case are understood and 
acted upon, the easier will be the remedy and the greater the benefit. 
It will be easier to meet the difficulty half-way, by anticipating the 
necessity, than to be driven to find a remedy when the want becomes an 
imperati\Te demand. 
F ORESTRY IN MASSACHUSETTS. 
It is doubtless known to most present, that more than thirty years 
since, the subject of tree-culture was embraced in a survey of the zoological 
.and botanical resources of the State of J.\.fassachusetts, and that in 184:6 
an able ami careful report upon the native trees and shrubs of that 
State was made by Mr. George B. Emerson. An arboratum for the nat-
uralization of foreign trees in that State is now being formed, and not 
only there, but in other States, especially in the West, attention has 
been prominently directed to this subject. 
SOCIETIES OF FORESTRY. 
In Europe, field and forest culture divides the attention of societies 
formed for the advancement of agriculture in its broadest sense, and as 
an example I may notice that in 1872, the Highland and Agricultural 
Society of Scotland offered not less than fifteen premiums for essays 
and successful results upon special subjects of foresting. 
RECOl\'lMENDATIONS TO STATE AGRICULTURAL SOCIETY. 
Permit me in conclusion to express the hope that this society will take 
early and effectual measures to promote this object, by disseminating 
correct information, promoting discussion, and rewarding successful 
culture, and that ere long we may see local societies emulating each 
other in the extent and value of timber planted in the districts embraced 
within their borders, until there shall be no waste spot without its trees, 
.-and no farm without sufficient shelter of woodland shade. 
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